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—_MACHINE 
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BREWERIES, PACKING HOUSES, COLD STORAGE. 


. Artiticial Ie¢ Plants... 
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_ DRIVEN BY INDEPENDENT CORLISS ENGINE, WHICH CAN BE USED TO OPERATE OTHER MACHINERY. 


Strongest, MOst Durable afd Most Economical Machine 


pa ON “CHE, MARKET 








Our Guarantee is the Highest given by any Company, and Every Machine Sold 


has Exceeded the Guarantee. 
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H rite Sor Prices on the 


cameae, KEED- WATER HEATER 


More Effective and Durable ; 
*k ; Than a Cowl Heater at the Same Price. 








SOLE MANUFACTURERS: 


The Wainwright oe Go. of Mass. 


8 Oliver Street, Wa CHICAGO: 26 West Randolph Street. 





BOSTON, SEND FOR CATALOGUE |. C. NEW YORK: 121 Liberty Street. 
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Office and Factory 
re a Factory Sts, “LOUISVILLE, KY. i 
1821 e PIONEERS IN PIPE MAKING AND COILING IN THIS COUNTRY. ~o 1891 
MORRIS, TASKER & CO. 


(INCORPORATED.) 


OFFICES: 222 & 224 SO. THIRD ST., PHILADELPHIA, 


MANUFACTURERS OF 


Boiler Tubes, Wrought Iron a and Fittings 





HEAVY CASTINGS, TOOLS AND MACHINERY. 


Every Style of PIPE COILS, eee all varieties for ICE and 
) REFRIGERATING MAGHINE PLANTS, a Specialty. 


PASCAL IRON WORKS, ih DELAWARE IRON WORKS 


PHILADELPHIA. NEW CASTLE, DEL. 
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New York Coal lar Chemical Co. 


10 WARREN ST., NEW YORK. 


*_~—-MANUFACTURERS OF-~!-—> 


ABSOL WU deh iy ao ee 


ANHYDROUS AMMONIA © 


SAN 


AQUA AMMONIA 


FOR REE RIG BARA ICEN Gr ealei ale Ose 


on 


‘HOPPES’ 


Live Steam Feed-Water 


PURIFIER 


Is especially adapted to ICE MAKING PLANTS, as 
pure water is essential to insure a good quality of ICE. 
The use of the HOPPES PURIFIER will insure you 
pure water, by removing all of the impurities therefrom, 
at the same time keeping your boilers clean and free from 
HOPPES LIVE eee PURIFIER. scale without the use of boiler compounds or scale solvents. 
































































































































































































































































































































































































































































































































































































































CATALOGUES, ESTIMATES, SPECIFICATIONS, ETC., CHEERFULLY FURNISHED. 


THE HOPPES MFG. CO., SPRINGFIELD, O. 


oS awe. 


IF YOU WANT TO GET THE FULL BENEFIT 
OF YOUR EXHAUST STEAM, 
INVESTIGATE THE 


‘HOPPES"  #& 


Exhaust Steam FPeed-Water 


HEATER 





HOPPES EXHAUST HEATER. 
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The National Ammonia Co. 


ABSOLUTELY DRY AND PURE 


Our Ammonias LIQUID ANHYDROUS AMMONIA We are the 
are the Largest 
Recognized Standards Manufacturers 
of Quality AND AQUA h MMON | H (ALL STRENGTHS), in the World 
Use Our Brands and == oo eC © Or 


Send your Orders to 


eee < % ; F rs 
ere t he for Refrigerating and Ice Machines. et ere 
Best Results : . oe Pd Get Prompt and 


with your Machines. GENERAL. OFFIC ES ae Se BS leoriis NEO: Satisfactory Service. 


on 








te Our Ammonia can be had of the following eae ou 
New YorK—The De La Vergne Refrig. M. Co. : BUFFALO—Kast Copper & Sheet Iron Co. : KANSAS CiTy—Henry Menderson. 

W. M. Schwenker. ; Str. Lours—Mallinckrodt Chemical Works. ; CuHIcaGo—A, Magnus’ Sons. 

Mallinckrodt Chemical Works. : Larkin & Scheffer. : Fuller & Fuller Company. 
PHILADELPHIA—Theo. J. Goldschmid. : CINCINNATI—Herman Goepper & Co. : MILWAUKEE—The Chas. Baumbach Company. 
BALTIMORE—Wm. Mitchell. : CLEVELAND—Benton, Myers & Co. : : San Francisco—Herrmann & Company. 
WILMINGTON—Delaware Chemical Co. i DetTRoItT—Michigan Ammonia Works. . PORTLAND, ORE.—Snell, Heitschu & Woodard. 


B.P. CLAPP AMMONTA COMPANY, 6 — msistiees o 
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Chapman Valve Manuiacturing: Co. 


-MANUFACTURERS OF...... 


VALVES AND GATES FOR WATER, GAS, STEAM, 
AGID, OIL, AMMONIA, ETG. 


sso GATE FIRE HYDRANTS 
SPECIAL ATTENTION GIVEN TO 
VALVE FOR REFRIGERATING. COLD STORAGE, 
ICE MAKING MACHINERY, ETC. 


We make the best Valve for Ammonia Heavy Pressure in 
the market. The two illustrations here represent Ammonia 
Valves that are giving universal satisfaction. 
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These instruments are es- 
pecially adapted for purposes 
named; have metal dials, either 


Ice Machines, 
ICE MAKING AND 
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REFRIGERATING PLANTS 


Brine Tanks, 


These Pumps are made very heavy Ammonia 


and guaranteed to work smoothly 
against 300 pounds pressure to the 


square inch . 





brass, iron or steel casing to 
suit place where used. 


SEND FOR PRICES, ETC. 
TO 


VALLEY PUMP 60. STANDARD THERMOMETER CO. 
PEABODY, MASS. 


EASTHAMPTON, MASS. 
New York Office, 18 Cortlandt St. Boston Office, 70 Pearl St. 
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‘THE DEANE STEAM PUMP Go. 
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AMMONIA PUMPS, 
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For full information and Illustrated 
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© Deep Well Pump 


BREWERIES 
%7COLD STORAGE 
WAREHOUSES 


PUMPS 


For all Purposes. 





steam is turned on, Will work without shock or jar, 
as the amount of steam for downward or upward 
| stroke can be regulated by the engineer. There being sep- 
| arate adjustable valves for upward and downward strokes, 
a perfectly uniform motion is produced without regard to 
weight of the reciprocating parts. This improved form of 
direct acting Steam Pump is especially designed for NON- 
FLOWING Artesian or Tube Wells, where water does not 
rise to within drafting distance of the surface, and will 
successfully raise water from the deepest wells. The Pump 
Bucket discharging on the up stroke und the Top Plunger 
discharging on the down stroke, make the flow of water 
steady and continuous. 


Tree Pump has no “dead center,’ always starting when 
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Beer and Mash, Boiler Feed. Tank, Air, Deep 
Well and Artesian Well Pumps. 
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‘ = The advantages of this Pump are,its ex- 

Seta a ; tra long double stuffing-box, which is so 
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1 i It has extra hard steel Piston Rod, which is made in two sections, so as to be easily replaced when 


ing-box is carried back into the suction again. t L t it 
ammonia partof piston rod is worn out, and without necessitating the removal of the steam portion of rod. 
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THE SOUTHERN ICE EXCHANGE. 


THE PLANS AND OBJECTS OF THE ASSOCIATION—HISTORY OF ITS 
ORGANIZATION— PROCEEDINGS OF THE FIRST ANNUAL 
CONVENTION—PORTRAITS AND BIOGRAPHICAL 
SKETCHES OF THE OFFICERS. 


The Southern Ice Exchange is, as its name imphes, 
an association of Southern ice manufacturers and dealers 
who have banded together for mutual protection and 
advantage. It is not, how- 
in any sense of the 


Sotiicte #. Ohm al 


ever, 
word, a 
‘associate corporation, for 
the purpose of securing a 
monopoly of the ice busi- 
ness, neither is it the inten- 
tion to in any way control 
the production, or local 
prices to consumers. 

The main object of the 
Southern Ice Exchange, as 
formulated by its organ- 
izers, is to establish and 
perpetuate an association 
which shall be, in a man- 
ner, a medium of communi- 
cation between members of 
the trade, for the purpose 
of disseminating knowledge 
of value in the making and 
selling of ice, and thus by 
an exchange of ideas and 
experiences to improve and 
increase the general fund 
of information. And also, 
by establishing friendly re- 
lations with each other, to 
prevent ruinous competi- WM. J. RUSHTON, 
tion, often caused by er- 
roneous reports and other vexatious misunderstandings. 

The Exchange, although only a little more than a 
year old, already numbers among its members many of 
the largest and most influential manufacturers and deal- 
ers in the South, and as its aims and purposes become 
better known, is certain to be ina short time one of the 
largest and most prosperous associations in the country. 

HISTORY OF ITS ORGANIZATION. 

The origin of the Southern Ice Exchange is largely 

due to Mr. L. S. Young, of Gadsden, Ala., and Mr. 
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$2.00 PER ANNUM 


Chas. W. Biese, These two 


gentlemen had frequently consulted with each other in 


of Chattanooga, Tenn. 


and in 
this way the thought suggested itself that it would be 


reference to the management of their plants, 


of great benefit to the management of the different ice 
manufacturing plants in the South to confer on the 


subject. 
Mr. Biese immediately went to work and consulted 
with Mr. W. H. Howe, of 
Nashville, and Mr. Peter 
Kern, of Knoxville, from 


whom he received encour- 


aging replies. In conse- 
quence, a circular letter 


was sent to all managers 
of ice factories throughout 
the South, 


tention to the matter, and 


calling their at- 


to attend a 
meeting to be held Febru- 
Chatta- 


inviting all 
ary 12, 1890, at 
nooga, Tenn. 
Many very cheering re- 
plies came from all over 
the south, and when the 
day of the meeting arrived 
a fair representation of the 
manufacturers of ice were 


present, and an organiza- 
tion of a Southern Ice Ex- 
change was perfected. 

The convention was held 
of Com- 


in the Chamber 


merce. A constitution and 
by-laws were adopted, and 
considerable other business 


transacted. The following 


BIRMINGHAM, ALA. 


officers and executive com- 
mittee were appointed : President—W. J. Rushton, Bir- 
mingham ; Vice-President—C. W. Biese, Chattanooga ; 
Secretary—Abe Ellis, Macon, Ga.; Treasurer—Louis 
P. Hart, New Orleans. Executive Committee—S. J. 
Whitesides, Central Ice Co., Savannah; J. Hodge Mc- 
Lean, Chattanooga; M. Atlanta Tce Ca.¢ TI. 





Benjamin, 


H. Moore, Montgomery Ice Co.; Mr. Weems, of Mis- 
sissippl. 

Telegrams and letters were received from several 
firms not present, who expressed their willingness to 


10 ome Cols AND 


abide by any action taken by the convention. An esti- 
mate, carefully prepared, showed that the companies 
represented at the meeting had a total invested capital 
of $3,000,000, with a daily output of over 2,000 tons 
of ice. 

The date for the first regular annual meeting was set 
for the second Tuesday in February, 1891. 

PROCEEDINGS OF THE FIRST ANNUAL CONVENTION. 

Pursuant to the resolution passed at the meeting of 
February 12, 1890, the members of the Southern Ice 
Exchange assembled in convention, in the Chamber of 
Commerce, at Chattanooga, Tenn., February 25 last. 
Quite a number of new members joined the association. 

The meeting was called to order by the president, 
Mr. W. J. Rushton, and the roll called, to which forty- 


five companies answered ‘‘ present.” 





CHAS. W. 


BIESE, VICE-PRESIDENT, CHATTANOOGA, TENN. 


Minutes of previous meeting were then read and 
confirmed. Reports of president, treasurer and. sec- 
retary were read and adopted. The election of officers 
for ensuing year was deferred until the afternoon session. 

The following committee of three was appointed by 
the chair to determine the advisability of building an 
ammonia plant, to be operated in the interest of mem- 


bers of 


the exchange, and the committee ordered to 


report at afternoon session. 


Committee—Chas. W. Biese, W. F. Sugg, W. H. 
Howe. 
[It was moved that dues be reduced from $2 per 


ton on daily capacity, to twenty-five cents per ton, with 
an amendment, by Mr. Benjamin, to make it fifty cents 
per ton on capacity. 

Mr. first 
mine approximate expenses of exchange, and then Ge- 
cide on dues. 


Rushton offered an amendment to deter- 


This was carried. 
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Later, on motion, the annual dues were fixed at $5 
per year, with initiation fee of $10. 

The motion prevailing that a committee of five be 
appointed to bring forward questions for discussion at 
afternoon session, the chair named the following gentle- 
Hard, 


An adjournment was then taken to 2.30 P. M. 


men: Messrs. Benjamin, Hensel, Kern and 
Palmer. 
AFTERNOON SESSION. 

It was moved and seconded that a committee of two 
be appointed to visit and invite the manager of the local 
brewery to come before the convention and discuss the 
relation of breweries to ice factories. 


Mr. C. -W. Biese and’ Mr:-P. 


the committee, 


Kern. were appointed 


It was then yoted to take up the election of officers, 
and the following gentlemen were named and elected for 


W. H. HOWE, TREASURER, NASHVILLE, TENN. 


the ensuing year: W. J. Rushton, Birmingham, Ala., 
president; C. W. Biese, Chattanooga, Tenn., vice-presi- 
dent; W. H. Howe, Nashville, Tenn., treasurer; Abe 
Ellis, Columbus, Ga., secretary. Executive Committee 
—S. J. Whiteside, Savannah, Ga.; A. J. Weems, Merid- 
ian, Miss.; J. Hodge McLean,.Chattanooga, Tenn.; M. 
Benjamin, Atlanta, Ga.; C. F. Sugg, Huntsville, Ala. 

It was moved and carried that the’shipping rate of 
$6 per ton for ice, same as during 1890, should remain 
in force for the ensuing year. Adjourned to 7.30 P. M. 
EVENING SESSION. 

Moved and seconded that next annual meeting be 
held at Birmingham, Ala. Carried. 

On motion, the chair appointed the following gentle- 
men to prepare and read a paper on subjects affixed to 
their names, at next annual meeting: Mr. 
‘Distillation’; Mr. Hard, on ‘Selling Ice” 
Mr. 


Biese, on 
Mr. Howe, 
Meadows, on 


on ‘*Management of Factories”; 
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‘* Refrigeration”; Mr. Benjamin, on ‘‘Book-keeping and 
Accounts”; Mr. Cole, on ‘Ticket and Record System”; 
Messrs. Stell and Kern, on ‘‘ Impurities in Ammonia”; 
Mr. Rushton, on ‘‘General Troubles of the Trade.” 

The matter of publishing a successful trade paper de- 
voted exclusively to the interests of the ice trade, was dis- 
cussed, and a committee of two—Mr. Charles W. Biese 
and Mr. M. Benjamin—was appointed to establish such a 
journal. After thoroughly canvassing this matter the 
above committee decided to make IcE AND REFRIGERATION 
the official organ of the Southern Ice Exchange, which 
action was approved. (See official document elsewhere 
in this issue.) The convention then adjourned sine die. 

BIOGRAPHICAL SKETCHES OF OFFICERS. 

Mr. W. J. Rushton, president of the exchange, was 
born in 1848. He was engaged for several years in the 
ice business at Columbia, 
Tenn., removing from there 
to Birmingham, Ala., Jan- 
With charac- 
teristic energy he at once 
organized a stock company 
and erected an ice factory 
in Birmingham, putting in 
a 45-ton Boyle machine. 
He was also largely instru- 
mental in the building of 
other ice making plants in 
Alabama. Mr. Rushton is 
a busy man, being heavily 
interested in other corpora- 


uary 1, 1881. 


tions. 
the Birmingham Brewing 
Co., and is also president 
of the People’s Savings 
Bank & Trust Co.; of Bir- 
mingham. He has been in 
the 
teen years, having met with 
eminent success, and he is 
considered by the trade as 
being one of the best posted 
men in the business. 
Charles W. Biese, of 
Chattanooga; Tenn., vice- 
president of the Southern 
Ice Exchange, was born in Holstein, Germany, Novem- 
ber 8, 1835; came to the United States in 1860 and 
located in Chicago, I1]l., where, in 1461, he enlisted in 
the federal army, served through grades of private, ser- 
geant, lieutenant and captain in Thieleman’s cavalry and 
82d Illinois infantry regiment, resigning his commission 
in June, 1865, in the Officers’ hospital on Lookout 
mountain. He then opened one of the first coal mines 
in that locality, which he operated three years. He 
was afterward connected with the Cherokee Mining & 
Manufacturing Co. until the company, wound up its 
affairs, when he connected himself with the Georgia Coal 
Co. In 1869 he assisted in building bridges and trestles 
on the Alabama Great Southern road from Chattanooga 
to Meridian, Miss.; and later was engaged in the same 
business with the Alabama Grand Trunk railroad, with 
office at Mobile, Ala., and was after that engaged in 
the commission business for two years. In 1875 he 
returned to Chattanooga and engaged in the agricultural 


He is president of 


ice business for four- 
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implement and general machinery business, which he sold 
in 1887 to his son Robert and a Mr. Dickinson. 

In 1883 Mr. Biese attempted to form a company to 
engage in the manufacture of ice, but owing to another 
company starting in the same business at that time— 
parties who had interested themselves with him failed 
to comply with their agreement, and the matter fell 
through. In 1884 he again formed a company, of which 
the Lookout Ice & Cold Storage Co. is the outcome, and 
of which he is now manager, secretary and treasurer. 

He is a republican, a member of the military order 
Loyal Legion; the G. A. R.; was post commander Look- 
out post, No. 2, during 1886; also a K. T., K. of P., etc. 

THE TREASURER, MR. W. H. HOWE. 

Mr. W. H. Howe, the treasurer of the association, 
was born in Toronto, Canada, August 22, 1836. His 
youth, however, was passed 
in Pittsburgh, Pa. In 1857 
he moved south, and when 
the civil war broke out he 
was living in Paris, Tex. 
After the war was over he 


settled in Hopkinsville, 
Ky., where he remained 
until 1878. In that year 


he went to Mobile, Tenn., 
and has resided there ever 
since. In early life he 
learned the watch making 
and jewelry trade, in which 
business he continued until 
1878. Since that date he 
has been actively engaged 
in coal mining and in the 
He is at the 
present time general agent 
for the St. 


Diamond coal and silver 


ice business. 
Bernard and 


coke, and is also sole pro- 
prietor and manager of the 
Excelsior ice factory and 
cold storage houses. This 
plant consists of one 40-ton 
and one 60-ton Arctic ma- 
chine. The ice making 
capacity is eighty tons per 
day, with 50,000 cubic feet of cold storage rooms. Alto- 
gether, it is one of the most complete and best equipped 
establishments of its kind in the country. The entire ice 
product is handled by Messrs. Howe & Parker, of which 
firm Mr. W. H. Howe is the senior partner. 

Mr. Howe is a self-made man, having started in life 
without a dollar, and as the result of industry, economy 
and perseverance, has amassed a considerable fortune. 

SECRETARY ABE ELLIS. 

Mr. Abe Ellis was elected secretary of the exchange 
at the first meeting, and was re-elected at the annual 
convention of July last. Mr. Ellis was born in New York, 
October 2, 1855. He is a machinist and mechanical en- 
gineer, by profession. 
facture of ice at Macon, Ga., for five years, being sec- 
retary, treasurer and general manager of the Central City 


He was engaged in the manu- 


ice works. Early this year he sold out his interests in 
Macon and removed to Columbus, Ga., where he is at 


present managing a small experimental plant. 
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{Written for ICE AND REFRIGERATION. | 
ARTIFICIAL REFRIGERATION. 


A CHRONOLOGICAL STUDY OF ITS DEVELOPMENT—ITS IMPORTANCE, 
ITS APPLICATIONS, ITS FUTURE. 


3y AuGUSTE J. Rossl, B. S., C. E. 


GENERAL CONSIDERATIONS AND PRINCIPLES INVOLVED. 
The importance of being able to control temperatures 
is obvious. Without it all idea of human comfort would 
have to be excluded, civilization itself would have re- 
mained at a standstill, and the development of our in- 
dustries, as we understand it now, could not exist. As 
respects the highest temperatures, we can readily com- 
mand by artificial means almost any degree of heat 
which we may require that nature does not in any way 
furnish, Combustion 
quantities, though skill and 
knowledge may be and are required to derive from it all 
the available benefit we can obtain therefrom; though 


under ordinary circumstances. 


affords us heat in all 


we do not, even in the present day, utilize it to the 
full extent possible, however the modes of producing it 
are well understood by all, and do not suppose the 
slightest technical knowledge. Fire has been known from 
time immemorial. The mode of producing cold, and its 
applications, are not so obvious; its action in preventing 
or checking the decomposition of organic matter is about 
the only one which we readily recognize, and the only 
means which suggested themselves to avail ourselves of 
this property have been, for many years past, to store 
it, so to speak, under the form of ice wherever nature 
But, 
in many countries, where heat can just as easily be 


furnishes us this product in abundant quantities. 


obtained as in colder ones, ice is either unknown or so 
sparingly formed by nature as to exclude the idea of its 
being harvested at all to contribute to our comfort, still 
less to promote the development of our industries. 
GENERAL PRINCIPLES INVOLVED, 

The conditions of production of depressed tempera- 
tures suppose, indeed, certain scientific and technical 
deductions, or, at least, a knowledge of certain physical 


laws; and this explains why this industry of artificial re- 
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frigeration was not able to make any serious progress 
before the time had come when the accumulation of 
previous researches, the unceasing efforts and discoveries 
of different ages, had given us a clearer notion of the 
constitution of matter and of the physical phenomena 
of nature. However, as science is, in fact, nothing else 
but a close study of natural laws, the most elementary 
of these laws had been early observed and received in 
years past some sort of application in this particular 
direction. 

The words ‘‘cold” and ‘‘heat” are related to our 
senses, and have in themselves nothing absolute. If, 
after placing the hand in a vessel containing water at a 
temperature near. that of the freezing point of water, 
32 deg. F., we quickly dip it in another vessel, con- 
taining water at the temperature of the atmosphere in 
summer, we will receive an impression of ‘‘ heat.” Let 
us dip the hand first, on the contrary, in water as hot as 
it is possible for us to stand it and, quickly removing it, 
dip it in this same water at the ordinary temperature, 
the sensation will be one of ‘‘cold.” Thus the same 
liquid has alternately given us an impression of heat or 
cold, according to circumstances. 

In certain countries it is practicable, and it has been 
done for years, to preserve the ice formed during the 
winter for use in summer by storing it in appropriate 
magazines, in cellars, as in the seventeenth century, or, 
as for centuries, in natural caves. 

Whenever a liquid passes to the vapor State, a cer- 
tain phenomenon takes place, the importance of which 
cannot be overrated and which it is necessary to under- 
stand well to be able to grasp the principles on which 
most of the methods of artificial refrigeration are based. 
If a vessel containing water is placed on a fire main- 
tained constantly burning, as everybody knows and can 
easily verify, the temperature of the liquid rises grad- 
ually, a thermometer placed in the liquid showing a 
constant increase until the liquid reaches the point at 
which it boils—for water, until a temperature of 212 deg. 
F. is thus reached. But this point reached, and the 
water being in full ebullition, it will be observed that 
the thermometer remains stationary, and that, too, as 
long as there is water left to evaporate in the vessel. 
The source of heat, the fire, supplying all the time the 
same amount of heat as has before gradually raised 
the temperature of the liquid to 212 deg. F., we are 
forced to admit that the heat thus supplied——heat which 
does not become sensible to the thermometer—which is 


‘‘latent,’’ as it is called, has become necessary for, and, 
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therefore, has been applied to bringing about merely the 
change of state from the liquid to the gaseous form, the 
temperature of the resulting steam being 212 deg. and 
no more. 

If the temperature of the liquid thus boiling and 
changing state remains stationary, it must be because, 
as long as there is liquid left to boil—for whatever time 
is consumed to evaporate it completely—the supply of 
heat from the fire is equal to the demand made upon it 
for the transformation of the liquid to gas. If we con- 
ceive that the evaporation of the liquid be maintained 
in some other manner than by the source of heat (as 
will be explained further), we can realize then that this 
heat, found absolutely necessary from observation to 
produce the change of state, not being supplied any 
more by a fire, will have to be borrowed from some- 
where, from the surrounding objects, at the expense of 
the heat of the liquid itself, in fact, if no other immedi- 
ate and direct source is available, and the temperature 
of the liquid must and will necessarily fall to supply the 
heat for the evaporation of a part of the liquid. 

There are numbers ef liquids which, indeed, evapor- 
ate so freely as to produce a sensible degree of cold 
without any special arrangement to obtain such result. 
If the hand moistened with water is exposed to the air, 
a sensation of cold is distinctly perceived. If alcohol be 
substituted for water, the sensation will be more marked; 
and with ether, or light products of petroleum, it may 
become intolerable. A current of air blowing upon the 
moistened surface will accelerate the evaporation (the 
passage from the liquid to the gaseous state), thereby 
increasing the intensity of the cold. This tendency to 
evaporate freely in the air diminishes as the temperature 
of the latter diminishes, but even-with water there is not 
any point at which it really ceases. It has been found 
by actual experiments that evaporation proceeds at the 
surface of snow, at a temperature of 32 deg. F. in the 
open air at the rate of ‘‘as much as sixteen grains of 


water per square foot of surface per hour.” Ato deg. 
F. it is still ‘‘about four grains per square foot per 
hour,” and even at a temperature of 32 deg. F. 


below o deg. F., it is still sensible, amounting to a 
fraction of a grain sufficient ‘‘to the production of 
two or three pounds of watery vapors per acre per 
hour.” 

The pressure, the weight, of the atmosphere, by re- 
sisting the expansion of the vapors produced, has a 
retarding action when it increases and an accelerating 
one when it diminishes. It might be reduced to such an 
extent—for instance, by rarefying the air by exhaustion 
from a closed vessel containing the water—as to cause 
the actual boiling of the water at a temperature much be- 
low that at which this liquid boils at the ordinary pressure 
of atmosphere. The evaporation or concentration of 
syrups in what are called ‘‘vacuum pans,” is based on 
these observations. 

FIRST ATTEMPTS AT INDUSTRIAL APPLICATION. 

This spontaneous evaporation in the open air has been 
made available from time immemorial in India for the 
production of ice. The method consists in exposing the 
water in shallow vessels during a bright night to the open 
air. Excavations, twenty to thirty feet square and about 
two feet deep, are sunk in an open space, the floor, or 
ground, being covered with dry straw or stalks of corn 


or sugar cane. Upon this layer of non-conducting mate- 


wer RiGERATTION 3: I 


ww 


rials are placed the water vessels, made of porous earth- 
enware, and no more than one inch deep, which allows 
the water to exude at the surface, thus increasing the 
surface exposed to evaporation. Inthe morning the ves- 
sels are found to contain thin sheets of ice. In this case, 
the liquid passing to the gaseous state, evaporating 
spontaneously, and not being able to abstract from ex- 
ternal sources, such as the soil, the amount of heat 
necessary for this transformation, on account of the bad 
conducting properties of the materials on which the ves- 
sels are purposely laid, and the air in the ditches not 
supplying it quick enough, borrows it from its own heat, 
and the temperature falls to such a degree as to cause a 
part of the water to freeze. This process was success- 
fully imitated in England in the latter part of the last 
century, and also in southern France and southern 
Europe, and attempts have even been made to apply it 
systematically to the manufacture of ice in summer. It 
proved economically a failure. The porosity of the ves- 
sels favors, of course, the evaporation. 

Similar porous vessels, but closed and of different 
shapes, wrapped or not in moistened cloth, have been 
in use from times almost immemorial in Egypt, India, 
and, later on, in southern Europe and tropical countries 
of Central and South America, to hold water to be used 
for drinking purposes in summer; the continuous evapor- 
ation of the water exuding through the pores of the ves- 
sels to their outside surface having a cooling action on 
their contents. In the West Indies and Spanish countries 
they are known under the name of ‘‘Alcarazas.” Of 
the same order is the crude practice of the Arabs, and, 
after them, of the French soldiers in Algeria, to spread a 
woolen blanket, saturated with water, on four pickets at 
a certain distance from the soil; the spontaneous evapora- 
tion of the water exposed on such a large surface to the 
action of the air, in a clear night, cools rapidly the 
liquid, which is squeezed out from the blanket for drink- 
ing purposes. 
in the conditions mentioned above, plays a prominent 


This spontaneous evaporation of water, 


part in the cooling effect obtained—in many cases the ex- 
It should be added, however, that it is 
promoted to some extent by what is called the radiation 
The rapidity of 
the evaporation is considerably promoted, and the cool- 


clusive part. 
of heat in open space, in a clear night. 


ing effect produced much increased, by increasing the 
surface of the water exposed to this action of the air, as 
we have seen. In southern tropical countries, where 
cane sugar is manufactured, it has been the practice for 
many years past to pump up the syrups to the top of 
high columns, too feet high, and thus discharge them 
over asort of cooler made of vertical walls of interlaced 
small branches of trees, over and through which the warm 
liquid, delivered at the top, trickles down to the lower 
The 


action of the air, by promoting the evaporation, is sufh- 


part, to be there collected in a proper trough. 


cient to bring down the temperature of the syrups 
from 180 deg. or 160 deg. F. to 80 deg. or go deg. F., 
and even less. Based on the same principle, though in 
this case the cooling obtained is not the object in view, 
is the practice in certain countries situated on the sea 
shore, to obtain salt from the sea water by concentrating 
the latter, by several passages over such contrivances, 
before evaporating the richer salt solution thus obtained 
by means of heat. 
[TO BE CONTINUED. | 
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REFRIGERATING BY STREET MAINS FROM 
A CENTRAL STATION. 


A COMPLETE DESCRIPTION OF THE SYSTEM AS OPERATED IN ST. 


LOUIS AND THE WORK TO BE ACCOMPLISHED BY IT. 

An important advance in the line of central station 
service, and one which has passed the early experimental 
stage and is firmly fixed as a commercial enterprise, is 
the distribution of cooling pow- 
er by underground pipe lines in 
the streets from a central plant. 

Plants for this purpose have 
been in operation for some time 
in Denver, Colo., and St. Louis, 
Mo., but so quietly has the work 
of their introduction and opera- 
tion been prosecuted at these 
points, that the general, or even 
the local, public are scarcely 
aware of what has been and is 





being done in this important di- 
rection. 

The cooling agent employed 
is ammonia gas. 
operated in St. Louis by the St. 
Louis Automatic Refrigerating 


The system as 


Co. perhaps exhibits the high- 
est type of development, as the 
work there represents the com- 
bined results of years of patient 
and, perhaps, costly experiment, 
and the practical experience of 
a few persistent men, who, four 
or five years ago, were dubbed 
‘«dreamers and enthusiasts” by some of the refrigerating 
profession. 

The first pipe line work under this system was in- 
stalled in Denver, Colo., in the spring of 1889, and has 
been operating satisfactorily ever since. About a mile 
and a half of street mains have been operated at that 
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. 
very rapidly. The St. Louis company are operating 
under a general franchise to lay its pipes in the streets 
and alleys of the city, obtained from the city legislature 
in r8g0. About a mile of street mains were laid last 
year, and they are now vigorously prosecuting the work 
of pushing their lines throughout the business part of 
the city. 


In constructing the street lines, a half section of 












































VIEW OF MANHOLE AT STREET INTERSECTIONS—LOOKING DOWN. 


twelve-inch vitrified pipe is first laid in the trench, solidly 
imbedded in a concrete base. The wrought iron piping 
carrying the refrigerating agent is then laid on specially 
After the 


piping has been thoroughly tested for leaks, the other 


prepared saddles in this half formed conduit. 


half, or top section, is laid on. A projecting lip is 


molded on the edge of the lower 











half section of pipe, and when 
the top section is laid on, soft 
liquid cement is poured along 


the upper side of this lip, mak- 














ing a water tight joint. The 





joints between each length of 














vitrified pipe are also carefully 






































SECTIONAL VIEW OP*MANHOLE, SHOWING ARRANGEMENT OF PIPE LINES. 
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point, the principal customers being butchers, hotels, 
restaurants, saloons and commission houses. Measures 
are now being taken in Denver to very largely increase 
the plant and extend the pipe line. 

The first street line in St. Louis was put in operation 


in May, 1890, and since then the business has increased 





cemented, so that when the work 
is complete, the entire piping 
system is inclosed in a water tight 
conduit of great strength. 

Manholes are provided at 
nearly all street crossings, sup- 
plied with suitable cocks and 
valves for shutting off or turning 
on different sections of the line, 
and at the foot of grades these 
manholes have sewer connec- 
tions to provide for complete drainage in case of acci- 
dental leaks of water into the conduit. (See illustration. ) 

The pipes are carefully painted, and being secure 
from contact with the soil or water, and, of course, being 
of extra thickness, a very long life is expected for 
them. 
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Service connections are made at the rate of about 
150 to the mile, and branch pipes and service boxes at 
the sidewalk are provided the same as in water and gas 
distribution. 

The piping system consists of three lines of extra 
strong ammonia pipe connected by special steel fittings. 
All screw joints are provided with improved stuffing 








VIEW OF BRANCH PIPES AND SERVICE BOXES. 


boxes and glands, so that leakage is rendered impossible. 
A rigid system of inspection and testing is used before 
and after the line is laid. 

One of these lines is called the ‘‘liquid line,” and is 
used _ to carry the liquid anhydrous ammonia under pres- 
sure, and distribute it by branches to the customer. 

The second pipe, of, larger diameter, is called the 


” 


‘vapor line,” or return main, and is also connected with 


branches with each customer’s box. Its office is to re- 
turn to the factory the expanded 
ammonia gas, after it has per- 
formed its refrigerating work in 
the box. 

The third pipe is called the 
‘vacuum main,’ and is con- 
nected, at various points along 
the main line and at each cus- 
tomer’s box, with both the 
liquid and vapor pipes. It is 
connected at the factory with 
a vacuum pump, and its office 
is to clear of gas any section of 
either main line or branches, or 
the coils in the customer’s box, 
so that repairs can be made 
without loss of gas to the com- 
pany, or smell or other incon- 
venience to the customers. It 
may be also used as a ‘‘by- 
pass” 
vapor, for a certain section of 


line for either liquid or’ 


main in case of a leak, so that 
the defective section can be re- 
paired without stopping the re- 
frigeration in such section. In- 
sulated wires are also laid in 
the conduits, and to each cus- 
tomer, 
rent from the central station, for the operation of the 


to supply electric cur- 
automatic valves controlling the supply of ammonia to 


the refrigerators. 
In each refrigerator a suitable amount of piping is 


“ae 
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placed in any proper and convenient position. This 
piping is called the ‘‘expansion coil,’ and is connected 


at one end to the branch ‘‘liquid line,” and at the other 


end to the branch from the ‘ vapor line.” 

A very small pressure (about four or five pounds) 
exists in the expansion coil and the return main, while 
the liquid ammonia in the liquid line and its branches, 
is under pressure up to its junction with the expansion 
coil. At the point of this junction, which is just at the 
wall of the refrigerator, is placed a special form of valve, 
which can be worked either by hand or by an electric 
device controlled by a thermostat placed in the box and 
connected by wires. 

This valve, when opened, allows a small trickle of 
ammonia to enter the expansion coil. This lquid am- 
monia, when relieved of pressure, boils, or vaporizes, at 
about twenty-five degrees below zero. Hence it cools. 
to this low temperature the piping of the expansion coil, 
producing a thick white frost on its surface, refrigerating 
the box to any desired temperature, according to the 
amount of ammonia allowed to flow into the coil ina 
given period of time. 

Cooling a box, of course, means simply taking heat 
out of it. The heat thus taken out really boils the am- 
monia from a liquid to a gas, just as the heat of a fire 
bois water into steam, the only difference being that 
anhydrous ammonia, when under but slight pressure, boils 
at any temperature above twenty-five or thirty degrees 
below zero, while water boils at 212 degrees above zero. 

The amount of piping in the box is so adjusted to the 
size of the box and the temperature desired, that the 


liquid all evaporates before leaving the box and has done 
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SHOWING PIPES AND CONNECTIONS INCLOSED, 


all the work it is capable of doing, This gas then re- 
turns to the central station by the vapor main, where it 
is recondensed into a liquid and sent out again on its 


cooling mission. 


16 oe AND 


It will be observed that no refrigerating work is done 
The 


pipes leading to and from each box are of the same tem- 


in the conduits or on the way to the customer. 


perature as the air, or of the gas, or water pipes in the 
vicinity. The entire cooling power of the central station, 
therefore, is delivered only where it can be used and paid 
for—in the refrigerators of the customers. 

A walk along the line of the mains now in operation 
by the St, Louis Automatic Refrigerating Co., and a 
glance at the methods employed in supplying different 
kinds of service to its many customers, is extremely in- 
teresting to one familiar with mechanical refrigeration, 
and almost startling to the layman. Herea large butter 
box in a commission house is cooled to its contract tem- 
perature of forty-two degrees; afew doors away a butcher 
with a meat box at thirty-six degrees, the meat firm and 
dry as in a packing house; a block away is a large beer 
vault, the down-town storage room of one of the great 
breweries, with a temperature just the same as in their 
own vaults; three or four blocks further away, on one of 
the principal business streets, are numerous restaurants, 
hotels and saloons, showing great variety of service. In 
one large restaurant isa large box containing three com- 
partments; in one of these compartments a temperature 
of thirty-seven degrees is maintained for meats and vege- 
tables, etc.; in the other end, a temperature of just above 
freezing, for fish; and in the centre, a freezer, with a 
temperature of about fifteen degrees F., where meats, 
game or fish may be frozen and held for any length of 
time; absolutely nothing in the shape of food worth 
saving is spoiled and thrown away. 

In one of the most prominent restaurants in the city, 
this company supplies a number of boxes at different 


service. A new 


different classes of 


temperatures for 
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VIEW, SHOWING ARRANGEMENT OF 


feature at this place is a champagne cooler behind the 


bar, which contains inside two tanks filled with brine. 


The expansion coils are placed in the brine, and _ hold it 


at any desired temperature. Also, in the brine, are re- 
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SERVICE SYSTEM. 
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volving castors made of galvanized iron, containing cases 
large enough for the reception of quart and small bottles 
of champagne. By this device the different brands can 
be kept separate, and are easily reached. The galvanized 
iron cases protect the labels, and the cold brine in im- 


mediate contact with the bottle cases of course renders 
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BUTCHER’S BOX, SHOWING ARRANGEMENT OF PIPING. 


the wine either very cool, ‘‘just cool enough,” or frappe, 


to suit the customer’s taste. The act of the bartender 


_ in revolving the castors to pick out the required brand, 


circulates the brine sufficiently. 

Bar working tables are also fitted with bottle cool- 
ers, and miniature ice tanks, in which sufficient ice 
can be made to crack up for mixed drinks. 

Ice cream factories are supphed by simply fitting 
up their freezing tubs with a circular expansion coil, 
fitting the inside of the tub, and filling the space be- 
tween the freezer and the tub with brine. The tem- 
perature of the brine can thus be nicely regulated. 

It is especially noticeable 
that the customer is relieved 
of all care and labor in the 
management of his box. He 
has nothing to do but pay his 
bills for the temperature con- 
tracted for. It is alsoclaimed 
by this company that his bills 
are less than he has to pay 
for ice refrigeration, and uni- 





form from year to year. That 


he has at least one-third 
more available storage space 
in his box, as the coils occupy 


but little room, and that the 





space formerly occupied by 
ice can be used for his goods, 

The company does not in- 
tend to confine itself to the 
various classes of service above noted. As an officer of 
the company remarked: ‘We intend to supply cooling 
power along our mains to any one who wants it, for any 


, 


purpose.” They are already entering into contracts for 
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cooling dining rooms in cafés and audience rooms. 
Water cooling for employés in large stores and manu- 
factories, and for tenants in office blocks, cooling rooms 
for chocolates in candy factories, for preserving furs and 
woolen goods from moths, and in the manufacture of 
perfumes for wholesale druggists, are among the numer- 
ous classes of service for which contracts are being 
made. ; 

The central station machinery used to operate this 
street system, is a modification of the type of refrigerat- 
The 
process consists essentially of separating, by heat, am- 
monia from its solution with water; the cooling and con- 


ing apparatus known as the absorption machine. 


densing of the gas in a surface condenser to liquid an- 
hydrous ammonia; the use of this liquid ammonia in the 
street line as described, and the reception or absorption 
of the expanded gas from the return main back again 
into the water out of which it was originally driven, 
when it is again distilled, re-liquefied, and sent out into 
the mains. 

A great amount of developing work had to be done 
to produce a machine capable of taking care of pipe line 
work, as the refrigerating load, as may well be imagined, 
is very unsteady, unlike ice making, or brewery work, 
where the load is constant. 

In pipe line work the variations in rate of the re- 
frigerating load are often from seventy per cent above to 
fifty per cent below the daily rate, inside of a very few 
minutes’ time, yet with the machines used by this com- 
pany the pressures on the liquid and vapor mains remain 
constant, without attention on the part of the engineer, 
the conditions at the factory automatically adjusting 
themselves to the irregular use of the liquid. 


The St. Louis company are now increasing their plant 


by the addition of machinery that will give an increased 
capacity, equal to the melting of 100 tons of ice daily. 
The entire output of this added apparatus will be used 
in street pipe line work, which they now have in contract 
along their new mains. 

Plans for a new 500-ton central station are now being 
made. They expect to commence work on this building 
and machinery in the fall. 

A portion of their present capacity is used to refrig- 
erate their cold storage warehouse, which adjoins their 
central station. 

The Refrigerating Co. state with considerable pride, 
that although they have run their pipes into all sorts of 
buildings, upstairs and downstairs, through the dining 
rooms of hotels and restaurants, and the salesrooms of 
groceries and commission houses, they have never had 
an accident of any kind, and not a single leak, nor have 
they caused their customers, or the public, the slightest 
inconvenience. They also claim that their safety devices 
and system of operation is such that a serious accident, 
under any circumstances, is well nigh an impossibility. 

Ultimately they expect to push their mains out into 
the residence part of the city, as they find the income to 
be expected in this direction is one which fully justifies 
the investment. 


—On June 14the main building of the Philadelphia Abat- 
toir Co., Arch and Thirteenth sts., was destroyed by fire, together 
with the refrigerating houses containing valuable machinery 
and 1,000 carcasses of dressed beef and 10,000 green hides. 
During the progress of the fire one of the cold air condensers in 
the meizeratior house burst and an iron bolt struck a spectator 
in the head, inflicting probably mortal injuries. 
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NATURAL ICE NEWS. 


——The National Ice Co., of New York, has filed a certificate 
of an increase of capital from $250,000 to $750,000. 

——The Banner Ice Co. is a new firm this season at Toledo, 
and is composed of Alex. Motry and Wm- Schade. 
A new ice company at St. Paul, Minn., of which C. M. 
Douglas is the head, will commence operations at once. 


——J. N. Briggs, of Coeyman’s, N. Y., will build. another 
large ice house this season in anticipation of next winter’s crop. 
Star Ice Co., Selma, Alabama has built a larger brick 
house for storage of ice by car load. Stephan Childs also built 
one recently. 

The Belle Isle Ice Co., of Detroit, were able to harvest 
only about 12,000 at Pontiac, last winter, whereas their usual 
cut there is three or four times that quantity. 

The Gloninger’s Springs Ice Co., Lebanon, Pa., was 
recently organized. Dr. A. B. Gloninger is President. The 
company propose to use Gloninger’s springs, a short distance 
west of the city, and will erect a dam giving a water surface of 
ten acres. : 

——lIce shipping from the Keunebec in June was rather 
slow, and in marked contrast with the great rush of last year. 
The following companies have made shipments this season: The 
Knickerbockers at Smithtown and Chelsea, Great Falls, Inde- 
pendent; Clark & Chaplin, Cedar Grove, Berry, Haynes, Dewitt 
and Morse & Co. Much of the ice is sold under contract or by 
companies having houses on the river and retail routes in the 
large cities. Hardly any pricecan be quoted upon ice, as there 
is no demand to speak of. A prominent Augusta ice man says 
there is no end to the law suits growing out of last year’s specu- 
lations, and there will be litigation for years to come; one New 
York company sank over $1,000,000. 














ICE HOUSE AND FACTORY FIRES. 


—Fay’s ice house, Peoria, Ill., was destroyed by fire July 5. 

——The Rome (Ga.) ice factory was burned a few days ago; 
loss, $8,000; no insurance. 

—tThe ice factory building at Santa Fe, N. M., was 
burned June 7; contents uninjured. 

—tThe ice house of the Alton (Ill.) Coal and Ice Co., with 
700 tons of ice was destroyed by fire July 6. 

——kB. M. Prescott’s ice house and stable, Franklin Falls, 
N. H., were burned June 20; net loss, $1,500. 

—The Knickerbocker ice house at Farmingdale, Me., was 
burned May 31: loss, $37,000; insurance, $10,000. 

—tThe Fond du Lac (Wis.) Ice Co. lost their store house, 
and 2,000 tons of ice by fire recently; loss, $3,500; no insurance. 

—E. M. Bond’sice houses at Franklin Falls, N. H., were 
burned June 20, and 5,000 tons of ice lost; loss, $20,000; in- 
surance, $3,000. 

— Shafer & Son’s ice house, Colvin avenue, Albany, con- 
taining 18,000 tons of ice, was burned June 30. Insurance $4,000 
on ice house only. ; 

——During a recent thunder storm, the ice houses of McGin- 
nis & Boyle, at Camp Lake, Wis., were struck by lightning and 
burned; net loss, $10,000. 

—tThe ice-houses of Barker & Wight, at Devil’s Lake, 
near Adrian, Mich., were destroyed by fire just after the work 
of filling had been completed. Their loss was some $8,000. 
Wilbur’s ice houses at Bath, N. Y., near Troy, were 
burned at the opening of the season, entailing a loss of 
$10,000. The property was owned by a New Jersey firm, the 
recent purchasers. 

On June 13 the Knickerbocker ice houses at the mouth 
of Fox river in Oshkosh, Wis., were set afire and destroyed, 
with a quantity of ice. The loss is about $5,000. The head- 
quarters of the company are in Chicago. 

The ice houses of Kinney, Little & Force, Struble’s 
Lake, N. J., were struck by lightning during a June thunder 
storm, and burned. The buildings contained 12,000 tons of ice, 
owned by the John Hemerck Ice Co., in Philadelphia, and 
valued at $15,000, on which there was $10,000 of insurance, with 
$7,000 insurance on the buildings. 

—No ice was harvested by Aish Bros. & Raab, of Chicago, 
at Oswego, Ill., last winter, the season being unfavorable 
for a crop, and their twenty-four houses there stood empty. 
Some weeks ago, however, a passing locomotive set fire to the 
buildings and thirteen of the twenty-four, with much valuable 
machinery, were destroyed. Loss about $11,000. 
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ICE MAKING. 


THE SUBJECT OF ICE MAKING TREATED BY A PRACTICAL MAN— 
COST OF PRODUCING ICE—IMPORTANT FACTS AND 
STATISTICS. 


3y CHARLES W. BIESE. 


The value of ice making machines has assumed a 
new importance since it has been shown that they may 
be worked to an economical advantage in some sections, 
But 
aside from any question of competition with natural ice 


even where natural ice is not difficult to obtain. 


in temperate climates, the subject, how to produce and 
maintain a low temperature, is of great interest in places 
where the requisite quantity of ice would be too cumber- 
some, and where a refrigerating machine could be easily 
accommodated. For several years past, on account of 
very open winters, the manufacture of ice has been 
brought to the front as a very important factor in the 
business transactions of this country. One of its main 
features is refrigeration for shipping purposes, of meats, 
fruits, vegetables and other perishable goods. 

The 


years past in the United States and Canada has not been 
5 I 


natural ice which has been stored for several 
sufficient by nearly roo per cent to supply the wants of 
the people; and if it had not been for the ice factories, 
both north and south, a great calamity would have ob- 
tained throughout the country, as the use of ice is not 
any longer a luxury, but a necessity of the highest im- 
portance; in fact, in our age and time we could not do 
without refrigeration and ice. 
HISTORICAL. 

By your request I will endeavor to give a brief history 
of the manufacture of ice and of ice making machines. 
As far back as 1824, Vallance; 1834, Perkins, and 1850 
to 1852, Twining, had made experiments to produce ice 
by mechanical means. A machine was erected by Twin- 
ing in Cleveland, Ohio, in the year 1855, in which sul- 
phuric ether was used as the agent, and produced about 
a ton of ice 


per day. Little progress, however, was 


made until 1858 to 1860, when Carré, of France, invented 
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‘his ammonia absorption machine. 
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It took a number of 
years to perfect it so that it was able to produce a sensa- 


tion at the Paris exposition of 1867. It was introduced 








in. this country at New Orleans. In Germany the estab- 
lishments of Oskar Kropff, at Nordhausen, and of Vaas 
& Littman, at Halle on the Saale, interested themselves 
in the machine; made improvements in different parts, 
and introduced it to considerable degree into large in- 
dustries. Even in this country it was introduced in 1876 
at the Centennial exposition. 

In the United States the Carre system was improved 
by J. M. Beath, who established factories in New Orleans, 
Atlanta, Chattanooga, Nashville, 
other places, and operated them with success. 


San Francisco .and 
A small 
ice machine (three tons capacity), manufactured by Vaas 
& Littman, at Halle, was in operation at Rome, Ga., fora 
‘Other 


machines of no importance, partly imitating the Carré 


number of years, but has since been abandoned. 


system, were put in operation in the United States after 
1867, but were never heard of beyond their locality. 

In former days all ice machines, which were consid- 
ered of practical utility, were grouped under two great 
classes: Those which utilize the lowering of temperature 
that accompanies the rapid expansion of a compressed 
gas; and those which make use of the like thermal effect 
that results from the volatilization of some liquid. 

In 1849, Gorrie constructed a machine, which, how- 
ever, was unsatisfactory in its action, probably because 
the compressed air was not sufficiently cooled and dried. 
More efficient were Kirk’s machine (patented 1863), and 
Windhausen’s (1870), one of which at the Vienna exhi- 
bition produced thirty hundredweights of ice per hour at 
In England it ap- 
peared under the name of the Stanley-Reece machine, 


the cost of $1 per hundredweight. 


which, since the transfer of the patents, is known also in 
this country under the name of the Pontifex machine. 
In the United States the absorption system found its 
principal promoters in Rankin, De Coppets and Stratton. 

In 1874 and 1875, Pictet, in Geneva, Switzerland, 
proposed anhydrous sulphurous oxide (or acid) as an 
At about the 
same time, Boyle, in America, and Linde, in Germany, 


agent for cooling in the industrial arts. 
suggested anhydrous ammonia. All three use com- 
pressing pumps, which force the gas, after having per- 
formed its cooling work, into condensers, where it is re- 
In addition, a large 
number of other substances were tried experimentally, 


liquefied by means of cold water. 


as, for instance, methylic ether, carbonic acid, chloride 
of methyl, shymogene, etc. 

I have referred to Twining, who built his ether ma- 
chine in 1855, which represented in every respect the 
system of the compression machine, so that he is enti- 
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tled to be called the inventor of that system. And Carré 
is entitled to be called the inventor of the absorption 
system. At the present time all other machines have 
taken the background, and left the compression machines 
and absorption machines in possession of the field. The 
compression machine uses ‘anhydrous ammonia” (or 
ammoniacal gas entirely deprived of moisture), or ‘‘sul- 
phurous oxide,’”’ whereas the absorption machine uses 
the ‘‘aqua ammonia.”’ 


NOTES ON THE SYSTEMS. 


A few points of interest may here be mentioned, bear- 
ing upon both systems alike. I refer to the principles 
of operation. The action of all refrigerating machines 
depends upon well defined natural laws that govern in 
all cases, no matter what type of apparatus or machine 
is used, the principle being the same in all, though pro- 
cesses may slightly vary, the properties of the particular 
agent and manner of its use affecting, of course, the 
efficiency, or economic results, obtained. A liquid pass- 
ing into the gaseous state, or when converted into a 
vapor, carries away a definite amount of heat from the 
objects by which it is surrounded; and its capacity for 
storing heat under these conditions is called its. latent 
heat of evaporation. The unit employed to measure the 
amount is called a thermal unit,and refers to an equivalent 
the 
work done in cooling is called negative heat, in contra- 
distinction to heating or positive. The same laws apply 


to both. One pound of ice in melting requires the ap- 


of one pound of water raised or lowered 1 deg. F. 


plication of 142 units of heat, and in round numbers, the 
evaporation of one pound of liquid ammonia is equiva- 
lent to the cooling work done by the melting of four 
pounds of ice into water at 32 deg. Ammonia will boil, 
or evaporate, when exposed to the atmosphere at a tem- 
perature of 2814 deg. F. below zero, or 240% deg. lower 


than the boiling point of water under same conditions. 


COMPRESSION OR MECHANICAL MACHINES. 


To illustrate the compression system, the processes 
consist of a cycle or round of three operations following 
each other in rotation, and which are practically the 
same in all the refrigerating machines now in use. 

The gas is compressed to a pressure (varying in the 
case of ammonia from 125 to 175 pounds per square 
inch, and depending upon the condensing water used); 
this is done by large compression pumps or engines. 
During the compression, heat is developed to the 
amount of pressure exerted upon the gas, or to the 
relative volume to which it has been reduced. 

Expressed in popular parlance, heat is squeezed out 
of the gas, and can then be carried away by the condens- 
ing water. 

CONDENSATION. 

The heat developed in the above operation is with- 
drawn from the compressed gas by forcing it through 
coils of pipe, while said coils are in contact with cold 
water or open air, the heat being transferred to the 
water surrounding the coils if in closed tanks or drip- 
ping over the pipes when exposed to open air. When 
this point is reached the gas is ready to assume the 
liquid condition, and in so doing it gives off additional 
heat to the surrounding water. 

EXPANSION. 


The liquefied gas thus obtained is allowed to enter 
coils of pipe so placed, that the substances to be cooled 
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(air, water, brine, etc.), can be brought into contact 
with them, the pressure in the interior of these coils be- 
ing maintained at a lower point than that required for 
retaining the gas in the liquid state. 

The liquefied gas upon entering said coils re-expands 
and extracts from the pipes and the substances sur- 
rounding the pipes the same quantity of heat that was 
previously given up by the gas to the water or air used 
during the period of condensation and liquefaction— 
the gas having performed in this last operation its 
refrigerating work, is now ready to repeat the same cycle 
of operations. 

In order to render the operation continuous, these 
three parts are connected together, the gas passing 
through them in the order named. 

The gas is drawn from the expansion coils by the 
pumps at a pressure varying from 10 to 15 pounds above 
that of the atmosphere, and is then forced into the con- 
densing coils where a pressure of 125 to 175.pounds per 
square inch usually exists; here liquefaction takes place, 
and the resulting liquefied gas is allowed to flow to a 
stop cock or a small valve having a minute opening 
which separates the compression from the expansion 
side of the plant. 

Various modifications of the above, as well as auxil- 
lary processes, have been introduced by patentees and 
builders in their machines; but the principles above de- 
scribed are the same in all compression machines, the 
difference being in their application. 


(TO BE CONTINUED.) 














As suggested elsewhere, the Southern ice trade, based 
on the cut of Northern lakes and rivers, has become a 
thing of the past. A decade ago the statement that the 
time would come when the enormous supples shipped 
from the North, claimed to be limited only by the de- 
mand, would be deprived of a market in the South be- 
cause of the competition of the ice machine, would have 
been met with ridicule. Yet, as a matter of fact, the 
vast proportion of all the ice used in Southern cities, es- 
pecially those not located on the great inland waterways, 
is of local manufacture. Wherever the demand for ice 
exists—and the demand is daily broadening—there the 
demand is met with an abundant supply from the local 
ice factory. . 

As an indication of the growth of the industry, and as 
corroborative of this statement by Ice AND REFRIGERA- 
TION, we quote from the Zradesman, which, in a brief 
study on ‘‘ Ice Factories in Southern States,” finds that 
in the first quarter of 1889, 


twenty-four ice making plants in the Southern states; in 


there were established 


1890, during the same period, twenty-seven establish- 
ments were put in operation; while in 1891, with the 
quarter not quite finished, the erection of thirty-nine 
ice factories was reported; showing that in 1891 the 
record of the past has been left far behind. In Texas, 
alone, for the whole season, 100 ice factories are reported 
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as building. That is probably an exaggeration, though 
the actual number is large. 

In the Northern states the increase of factories is nat- 
urally much slower, since ordinarily nature may there 
be relied upon to furnish all supplies the trade demands ; 
yet even in these states the growth of the industry of 
making ice by mechanical means is quite marked ; and 
is, at least, of sufficient importance to deserve the careful 
The recent two un- 
satisfactory seasons have done much to turn the atten- 


attention of the natural ice dealers. 


tion of ice dealers from their cutting fields to the ice 
machine, especially as spring came steadily on, with ice 
houses but partially filled and the cut not quite up tothe 
mark of first-class in quality. Interest accounts on in- 
vestments in cutting rights, store houses and machinery, 
ran right along, notwithstanding the mercury stood day 
after day, and week after week, above the crop making 
mark, with a few aggravating exceptions, and no ice 
formed. No wonder that many a local dealer, to whom 
continued mild weather meant loss of income, began to 
look at the ice machine he had formerly snubbed, to see 
what there was ‘‘in it anyhow.” It’s the old story of 
pity becoming endurance and ending in embracing, as 
Simpkins said of his wife who had an unnecessary crook 
to her nose. 

From the very nature of things, in recording new 
ventures in the ice business, by far the greater part of 
the space so devoted in IcE AND REFRIGERATION, must be 
given to new ice factories. These ventures, of course, 
are more frequently reported than the erection of new 
houses for the storage of natural ice, and particularly so 
during the summer months. It must not, therefore, be 
assumed that it is the purpose of [cE AND REFRIGERATION 


to boom the manufactured ice at the expense of the 


natural article. Such is not the purpose of this re- 
view, which aims to represent and champion the 
interests of the entire ice trade of the country. On the 


other hand, a complete monthly report of new ice facto- 
ries in contemplation, in process of erection, or com- 
pleted, cannot but be of immense value to the natural ice 
dealer. Such knowledge will keep him in touch with 
every new claim made for the new product; every new 
advance made by it; every encroachment by it upon his 
territory, —in short, every step taken by it which can in 
any manner affect his business, directly or indirectly. It 
is unnecessary, we apprehend, to comment on the value 
of such knowledge to every man in the trade, whether he 
handles the natural or manufactured product. The most 
miserable of all men is he, who, apprehending a danger 
or dreading a change, deliberately closes his eyes and re- 
fuses to see or admit that which he may not desire to see, 
but must if he would protect himself or be ‘‘in_ the 
swim’; or who deliberately neglects to keep himself 
posted in every way and eventually gives way to a more 
energetic or better posted man than himself. 

Our present record of new factories is not in every 
respect as complete as we could wish, but it is a record 
of representative events in construction in all parts of the 
country. Readers of Ick AND REFRIGERATION are invited 
to send us items for this department. A postal card 
will usually be sufficient for the main facts, while fuller 
details may be sent in by letter post. 

New ice factories are talked of at Elk Garden, Va.; Elber- 
ton, Ga.; Arkansas City, Ark.; Norfolk, Va-; Chattanooga, 
lenn.; and increase of capacity by People’s Ice Manufacturing 
Co,, Birmingham, Ala., and Griffin (Ga.) Ice Co. 
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ALABAMA. 


Bessemer—The Meumann ice factory has begun making ice. 

Birmingham—The People’s Ice Manufacturing Co. will put 
in a 60-ton machine. 

Bridgeport—-The Bridgeport Ice and Electric Co. has in- 
vested $23,000 in an ice factory, to be ready for operations by 
August 1. The company’s capital is $60,000. 

Florence—The report of a new ice factory erecting at Flor- 
ence, Ala., is an error; but the existing factory is enlarging its 
capacity with all new improvements, from five to eight tons, 
which will supply all demands. 

Florence—The Sweetwater Ice & Coal Co. is a new ice plant, 
and uses the York machine. 


Gadsden—Mr. Robt. Lucas has constructed a to-ton ice 
plant of his own design, and is engaged in ice manufacturing, in 
conjunction with Mr. G. H. Cornelson, a capitalist, of Orange- 
burg, S. C. 


Jacksonville—The Southern Ice & Cold Storage Co., of 
Tredegar, near here, which is the postoffice town, with capital 
of $12,000, has let the contract for machinery and begun work 
on the buildings. 

Mobile—Consumers’ Ice Co. put its first product on the 
market in June. 

New Decatur—The ice factory has enlarged its capacity for 
this season. 

Opelika—W. J. Carlisle has made a contract with the ma- 
chinists for the erection of an ice factory. 


Talladega—The Talladega Ice Co. will increase its capacity 
by putting in new machinery. 


ARKANSAS. 


Camden—The Arkansas & Texas Consolidated Ice & Coal 
Co. have recently started a plant. This extensive artificial ice 
manufacturing concern now has plants under its control at 
Vernon and Marshall, Tex.; and Pine Bluff and Camden, Ark. 
Mr. J. Hicks, the enterprising president, is a pioneer and ardent 
champion of artificial ice making, and one of its most successful 
promoters in the South. 

Helena—Helena Ice Co. recently augmented their producing 
capacity by the addition of an ice machine constructed for them 
by the Richmond Ice Machine Co., Richmond, Va. 

Hot Springs—The Valley Ice Co. has been incorporated; 
capital, $55,000. 

Jonesboro—Messrs. Dixon & Ware, are the proprietors of a 
new ice factory, the first inaugurated here, the machinery for 
which was supplied from St. Louis. 


CALIFORNIA. 
Azusa—An ice factory will soon be in operation. 
COLORADO. 


Colorado Springs—The Union Ice Co. are building an ice 
factory and cold storage house. They will use a ten-ton Frick 
Co. machine. 


Lake George—The Lake George Town Land & Ice Co. has 
filed articles of incorporation, The incorporators are George 
W. Frost, of Florissant, Colo.; William M. Davidson, of Denver, 
Colo., and Joseph A. Wallis, of Beverly, Mass.; the capital 
stock, $300,000. 

DELAWARE. 


Milford—New ice factory has been started up by Geo. S. Grier. 
FLORIDA. 
Fernandina—The St. Augustine Ice Manufacturing Co. is 
erecting a 12-ton ice factory at Fernandina, Fla. 
Tarpon Springs—An ice factory has recently been constructed 
and started by Messrs. W. S. Griffith & Co., of Philadelphia. 
GEORGIA. 


Americus—Now boasts of two ice factories, the Americus 
Refrigerating Co. having recently put in a plant constructed for 
them by the Holgate Ice Machine Co. 


Columbus—A new 1o-ton ice factory is about ready for ice 
making. 

Grifin—The ice factory will increase its capacity. 

La Grange—The new ice factory has just been completed. 


Macon—The new ice works and cold storage house of the 
Planters’ Oil Mill Co. has begun operations. 


Rome—A stock company has been organized to erect an ice 
factory. 


Tallapoosa—The Tallapoosa Ice Manufacturing Co. is erect- 
ing a factory at Tallapoosa, Ga. 
Tallapoosa--An 8-ton ice factory is being erected. 
ILLINOIS. 
Murphysboro—The Murphygporo Brewing and Artificial Ice 
Co. are building an ice factory. 


Waukegan—The Southern Ice Co. has been incorporated at 
Waukegan, Ill.; capital stock, $100,000; to manufacture ice; 
incorporators, R. Scott, W. E. Winn, J. J. Metzger. 
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INDIANA. 
_  Asheville—Messrs. Graham & Baker have just started their 
ice factory. 
_ Edinburg—Edinburg Ice Co. have their new plant in opera- 
tion, machinery for which was supplied by the Southern Ice 


Machine Co., of Chattanooga, Tenn., and the ammonia by the 
National Ammonia Co. 


Greenfield—Greenfield Ice Co. have just started a new plant 
put up by the York Manufacturing Co. 

Muncie—The new ice plant of the Muncie Ice Co., con- 
structed by the Southern Ice Machine Co., of Chattanooga, has 
just been put in operation, with ammonia from the National 
Ammonia Co. 

Seymour—Seymour Ice Co. operates a new factory,for which 
machinery was supplied recently. f 

_Terre Haute—The Terre Haute Brewing Co. have altered 
their ice factory considerably, introducing the Ball absorber, 
made in St. Louis. The capacity has been increased to thirty- 
five tons daily. 

KANSAS. 


_Fredonia—Fredonia Water Co. is the owner and operator of 
an ice plant constructed by Fuller, Osborne & Co., Chicago. 


Kansas City—The Kansas City Ice & Storage Co., East St. 
Louis, has incorporated to manufacture and deal in ice and 
conduct a cold storage business ; capital stock, $50,000; incor- 
porators, H. E. Mills, Herman Rolf and Windsor D. Bigelow. 

Leavenworth—Ryan & Richardson own and operate a new 
ice factory just completed for them by the York Manufacturing 
Won, York, Pa: 

Manhattan—Smallwood & Co. have just started their ice 
factory, with Hercules machinery. 

Parsons—Has an ice factory, the promoters of which are the 
stockholders of the Crystal Ice Co., Wichita. 


KENTUCKY. 


Middlesborough—The Overbeck Brewery, Cold Storage & 
Ice Manufacturing Co. has begun making ice for the regular 
trade. They are using a Linde compression machine, twenty- 
eight tons capacity. 

Mt. Sterling—J. M. Pickrell, proprietor of Arctic Ice Fac- 
tory, will build new factory at once three times his present 
capacity. 

LOUISIANA. 

Thibodeaux—The ice factory has doubled its capacity for 
this season’s business. 

MISSISSIPPI. 


Grenada—The new ice factory began making ice about June 
1, and is having a demand for their entire production. 


MISSOURI. 


Kansas City—Kansas City Ice & Cold Storage Co. is a new 
concern in the ice manufacturing business, which has secured 
part of the premises of the old Morrison Packing Co., upon 
which their ice factory is located and conducted. 

S2dalia—The Sedalia Ice Manufacturing & Cold Storage Co. 
has been incorporated; capital, $30,000; to manufacture ice, 
store fruits, etc. 

St. Joseph—St. Joseph Artesian Ice & Cold Storage Co. have 
just put in a new plant. 

St. Louis—The first charge of ammonia for the new large 
ice machine of the Carondelet Electric Light & Power Co.. 
was put in by the Herf & Frerichs Chemical Co. 

Webb City—Webb City Ice & Storage Co. has been incor- 
porated with a capital of $35,000; to operate an ice plant and 
provide cold storage. 

NEW JERSEY. 


Cape May—The Knickerbocker Ice Co., of Philadelphia, has 
just completed an ice factory in which a large Hercules Iron 
Works plant has been installed, and machine started with 
‘prime charge” of ammonia furnished by the National Am- 
monia Co. This company also has an artificial ice plant at 
Atlantic City, and seems to be gradually taking up the business 
of ice manufacturing. 

Gloucester—The Gloucester Ice & Brewing Co. has been in- 
corporated; capital stock, $50,000. 

Jersey City—Economy Refrigerating Co., of Brooklyn, have 
just completed and started a plant of their construction in the 
sugar refinery of Matthiessen-Wiechers Sugar Refining Co. _ 

Newark—The Krueger Co. will double the capacity of their 
ice making plant the coming winter. 


NEW MEXICo. 


Gallup—The Gallup Beer & Ice Co, has been incorporated; 
capital stock, $1,400. 

NEW YORK. 

Brooklyn—An ice factory of large producing capacity, con- 
trolled by a Frick machine, first charge of ammonia supplied by 
the National Ammonia Co., has just commenced business; 
owned by the Brooklyn Consumers’ Ice Co. 


NORTH CAROLINA. 


New Berne—The New Befne Ice Co. has been incorporated 
with William Dunn, president ; James Redmond, vice-president, 
and Charles Reizenstein, secretary, to establish an ice factory. 
The capital stock is $15,000, Machinery was purchased early 
in June, 
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Raleigh—Messrs. J. E. Lord & Co., a new firm in the ice 
manufacturing business, operate a plant built for them by the 
York Manufacturing Co., York, Pa., with ammonia supplied by 
the National Ammonia Co. 

Winston-Salem—A $30,000 ice factory is to be erected. 


OHIO. 
Akron—The Klages Coal & Ice Co. are going to erect a plant 
to manufacture ice. 
Circleville—H. J. Bennett is thinking of buying a 6-ton ice 
machine. 


OREGON. 


East Portland—This place is to have an ice factory, the site 
for which has already been secured, and the plant ordered. An 
eastern capitalist is interested in the matter jointly with the 
Portland Artificial Ice Co., the Portland Ice Works and the 
Northwest Cold Storage & Ice Co. The factory is to have a 
capacity of producing twelve tons per day, and is intended to 
supply the East Side, and save the trouble and expense of haul- 
ing ice across the river. The Ovegonian says: ‘‘ Notwithstand- 
ing that the natural ice crop was a failure this year, there is 
every prospect of there being plenty of ice here, and there is 
every assurance that there will be no change in the price.” 


Portland—A new ice factory is being built at East Portland, 
Ore., by the Consumers’ Ice Co. It is located at corner of 
Third and Pacific streets, and will havea capacity of twenty-five 
tons of ice perday. The ice machine is of new design, using the 
Johnson compound ammonia compressor, manufactured by 
Johnson, McCarthy & Johnson, Pottland Ore. They expect to 
be in operation middle of July. 5 


PENNSYLVANIA. 
Chester—The Consumers’ Ice Co. are boring an artesian well. 


Germantown—The Germantown Ice Manufacturing Co. has 
doubled the capacity of their works. 


TENNESSEE. 


Bristol— Diamond Ice Co. have recently commenced to put 
their product on the market. ; 

Chattanooga—The Southern Ice & Cold Storage Co, will, it 
is reported, erect an ice factory and cotton seed oil mill at Jones- 
ville, La., a $25,000 stock company having been organized to 
operate same. 

Cumberland Gap—The comforts of this delightful resort are 
enhanced by good ice in abundant quantity, from the new ice 
factory of the Cumberland Gap Ice Co. 

Humboldt— Messrs. Bear Bros.are the owners and operators 
of a new ice factory. 

Morristown—The new ice factory is rapidly approaching 
completion. It will have cold storage rooms attached. 

Nashville—Messrs. Meadors & Osgood have just added an 
extensive ice factory to their business as fish dealers, for which 
machinery has been supplied by the Hercules Iron Works and 
ammonia by the National Ammonia Co. 


Tullahoma—W. H. McLemore is lessee of the Tullahoma ice 
factory this season, and has the same in successful and profita- 
ble operation. 

TEXAS. 


Austin—G. B. Zimpliman & Co. will establish a canning 
factory in connection with their ice making plant. 

Bastrop—J. M. Kennedy is erecting an ice factory. 

Beeville—The ice factory has begun making ice. 

Belton—An ice factory is building for Baker & Vickery. 

Bonham—Messrs. Clendennen & Dodd have their new fac- 
tory in full sway. 

Dallas—The new ice machinery of the Dallas Ice Factory 
& Cold Storage Co. has just received its first charge of ammonia 
from Herf & Frerichs Chemical Co. 

Ennis—The Ennis Ice, Water & Power Co. has been incor- 
porated with $75,000 ere The ice plant and water works 
are being pushed rapidly toward completion, and will soon be 
in operation. 

Honey Grove—Honey Grove Ice & Electric Co. has its new 
ice factory in operation. Machine built by Ft. Worth Iron 
Works. 

Mexia—Mexia Ice & Mechanical Engineering Co. has re- 
cently started its new ice plant constructed for them by Mr. 
Edgar S. Taylor. 

Orange—The Orange ice factory has begun ice making. 
Daily capacity, twenty tons. 

San Antonio—Mr. J. C. Ward has sold his ice factory, ma- 
chinery his own design, put up by himself this spring, to Mr. 
H. C. Sprinkler. 

Wichita Falls—A. Newby is putting fine ice on the market 
from his new plant. ; : 

Yoakum—The new ice factory just put in operation at this 
point was built by Messrs. Harris, Anderson & Co., of Corpus 
Christi. 

VIRGINIA. 

Buena Vista—A joint stock company has been organized to 
erect an ice factory. 

Buena Vista—J. A. Gleason is organizing a company to 
erect an ice factory at Buena Vista. 

Manchester—Manchester Transparent Ice Co., with a ma- 
chine from the Richmond Ice Machine Co. and ammonia from 
the National Ammonia Co., has commenced work, 


No 
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Newport News—The Richmond Ice Machine Co. has recently 
completed the plant of the Crystal Ice and Refrigerating Co., 
and the ammonia for ‘‘ prime charge” has been furnished by the 
National Ammonia Co. The product of the factory has just 
been placed on the market. 

Norfolk—George Riddick and others, of Anderson, Ind., have 
organized the Hygeia Ice Co., and will erect an ice factory and 
sink artesian wells for water supply. Capacity of factory to be 
60 to go tons per day. 

Roanoke—The Diamond Ice Co. has organized as the Roan- 
oke Ice Co., and has put in new machinery to enlarge the plant. 
G. T. Ingersoll is president, and J. T. Engleby, secretary. 

Wytheville—Wytheville Ice & Dairy Co. have just com- 
menced to operate with a Frick machine, for which first charge 
of ammonia has been supplied by the National Ammonia Co. 


WISCONSIN. 


Waukesha—The Waukesha Pure Ice Co., of Waukesha, 
Wis., has been incorporated; main office at Chicago, to manu- 
facture ice of Waukesha Spring water ; capital stock, $100,000 ; 
incorporators, Max M. Simon, S. B. Fleming and John A. Gutt. 


ICE MAKING IN THE EAST INDIES A 
HUNDRED YEARS AGO. 


John Lloyd Williams, Esq., who lived in the East 
Indies about-a hundred years ago, gave the following de- 
scription of making ice in those parts, ina paper read 
before the Royal Philosophical Society of England,about 
that time. More particularly he describes an ice making 
plant at Seerone, near Benares, as follows: 

A space of ground of about four acres, nearly level, 
is divided into square plats from four to five feet wide. 
The borders are raised by earth taken from the surface 
of the plat, to about four inches ; the cavities are filled 
up with dry straw, or sugar cane haum, laid smooth, on 
which are placed as many broad, shallow pans of un- 
glazed earth as the spaces will hold. These pans are 
so extremely porous that their outsides become moist the 
instant water is put into them. They are smeared with 
butter on the inside to prevent the ice from adhering to 
them,; and this it is necessary to repeat every three or 
four days. It would otherwise be impossible to remove 
the ice without either breaking the vessel, or spending 
more time in effecting it than could be afforded, where so 
much is to be done in so short a time. In the afternoon 
these pans are all filled with water by persons who walk 


along the borders or ridges. About five o’clock in the 


morning they begin to remove the ice from the pans ;_ 


which is done by striking an iron hook into the center of 
it, and by that means breaking it into several pieces. If 
the pans have been many days without smearing, and it 
happens that the whole of the water is frozen, it is almost 
impossible to extract the ice without breaking the pans. 
The number of pans exposed at one time is computed 
at about 100,000 ; and there are employed in filling them 
with water in the evenings and taking out the ice in the 
The 
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mornings, about 300 men, women and children. 
water is taken from a well contiguous to the spot. 
vessels, being most porous, answer best. 

It is necessary that the straw be dry; when it be- 
comes wet, as it frequently does by accident, it is re- 
I have observed water which had 
been boiled freeze in a China plate, yet, having fre- 
quently placed a China plate with well water among the 
unglazed pans on the straw beds, I found that when the 
latter had a considerable thickness of ice on them, the 


moved and replaced. 


I have also wetted the straw of 
some of the plates, and always found it prevented the 
formation of 


China plate had none. 
ice. The air is generally very still when 
much ice is formed; a gentle wind usually prevails from 
the southwestward about daylight. I had a thermometer 
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among the ice pans, during the season of making ice, 
with its bulb placed on the straw and another hung on 
a pole, five feet and a half above the ground; and com- 
monly observed that when ice was formed and the 
thermometer on the straw was from 37 to 42 deg., that 
on the pole would stand about four degrees higher; but, 
if there was any wind, so as to prevent freezing, both 
the thermometers would agree. 

April 30, 1792, the thermometer in the shade being 
at 95 degrees, some water was taken up from a well sixty 
feet deep, and the thermometer being immersed in it, 
its temperature was found to be 74 degrees. This 
water was then poured into four pots or pans, similar to 
those already mentioned as being employed in the pro- 
cess for making ice. They were also similar to each 
other in size and construction, except that two of them 
were new and unglazed, and the two others old, with 
their pores closed, so that no moisture could pass 
through them. These pots were then exposed to a hot 
westerly wind, in the shade, for the space of three hours, 
viz., from two o’clock in the afternoon till five. Upon 
examining them at that time, the water in the old pots 
was found to be at 84 degrees, and that in the new or 
porous ones at 68. After remaining in that situation 
one hour longer, the water in the old pots rose to 88 
degrees, while that in the new ones continued at 68. 

May 1, at two o’clock in the afternoon, the thermom- 
eter then being in the sun rio degrees, and in the shade 
at 100, the experiment was repeated, with the same pots 
After being filled with well water, they were 
exposed for four hours, viz., from two o’clock till six, to 


as before. 


a hot wind; the water in the old pots was then found to 
be at 97 degrees, that in the new ones at 68. 

The foregoing observations on the frigorific effect of 
evaporation from porous vessels will, perhaps, account, 
in some measure, for ice being formed when the ther- 
And the 
power of evaporation in generating cold may be further 
elucidated by the following observations on the effects 
produced by its means i our houses: 


mometer in the air is above the freezing point. 


May 16,1792, at two in the afternoon, the thermometer, 


in the sun, with a hot westerly wind, rose to....118 degrees 
The thermometer in the shade, but exposed to the 

HOt winds. cs.. as srescee asian cremate tes eee aes 110 degrees 
Ditto, in the house, which was kept cool by tatties*.. 87 degrees 
Juney)) Uhermometerinithe sunenne naire 113 degrees 
Dittolm) the shade‘and hot wind seer. sae eee 104 degrees 
Ditto in the house, cooled by tatties................ 83 degrees 


ONLY A FABLE. 


A penguin, who observed an Arctic explorer in the act of 
freezing to death, remarked to a very fat auk at her side that it 
seemed strange in these days of refrigerating and ice machine 
that men should travel so far to freeze themselves. 

‘* Not so strange,” answered the auk, ‘‘ they seek the bubble 
reputation even in the cannon’s mouth.” 

‘* But here are no cannon,” returned the penguin. 

‘*Who said there were?” retorted the auk, tartly, as she 
dived for a crab, leaving the penguin wrestling with the meta- 
physical problem. 

It will be observed that the bird which devoted its mind to 
abstract research was the one which went supperless to roost. 
Business is business. —New York Sun. 


*Tatties are a kind of a mat made of fresh green bushes, or long roots, 
like snake root; they are affixed to the door or window frames, and kept 
constantly sprinkled with water. The degree of cold produced by this 
means is supposed to be in proportion to the heat of the wind which passes 
through them, as on that depends the quantity of evaporation. Mr. Will- 
iams also remarks that it was considered generallf* as necessary to 
the congelation of the water, that it should have been boiled, but as a mat- 
ter of fact this was not necessary. This circumstance, however, would in- 
dicate that the inhabitants of India were well aware of the purifying 
power which boiling exerts on water. 
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A SOUTHERN ICE MAKING PLANT. 


DESCRIPTION OF THE NEW ICE FACTORY OF THE ATLANTA ICE 
CO., AT ATLANTA, GA.—ITS PLANT, ETC. 


No feature of the industrial growth of the new south 
is more conspicuous, aside from its iron interests, than 
the development of the ‘‘ice factory.” This is true, not 
only by reason of the number of such establishments, 
their large production, and the great volume of capital 
invested in the business of making and handling ice, but 
because their constantly increasing numbers and capacity 
show that the south is rapidly advancing in accumulated 
wealth, and demanding ice as a luxury, as well as a neces- 
sary of life. 

The growth of the business of the Atlanta Ice Co. 
confirms this thought as clearly, perhaps, as that of\any 
plant in the south.. The company was organized in 1887, 
with Mr. M. Benjamin as president of the corporation 
(which position he has ever since held), and started busi- 
ness with a maximum capacity of twenty tons daily. The 
demand, however, has long since outrun this capacity, 
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Ice Machine Co., of Cleveland, and one of forty-five 
tons by John Featherstone’s Sons, Chicago, making a 


total capacity of sixty tons daily. The entire plant 
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PREMISES OF THE ATLANTA ICE CoO., 


and last fall and winter the company’s plant was entirely 
rebuilt to give a larger capacity. -An illustration of the 
new plant is given herewith. 

It is built of brick from plans and specifications fur- 
nished by Mr. A. S. Eichberg, architect, of Savannah, 
Ga. 


Central railroad, in west end, bordering on the corporate 


It is located upon the main line of the Georgia 
limits of-the city. The site contains about three acres, 
of which the building itself occupies a space of 120X128 
feet. The general appearance of the building is well 
The 


tank room contains four freezing tanks, while the boiler 


shown by the illustration. It is ninety feet high. 
room contains four boilers, aggregating 400 horse power. 
The compression system of ice machinery is employed, 
consisting of a fifteen-ton machine made by the Arctic 




















ATLANTA, GaAs 


is lighted by electricity, the company owning its own 
dynamo. 

Altogether it is one of the most complete ice factories 
in the south, and one of which Mr. J. T. Eichberg, the 
superintendent, is particularly proud. Mr. Morris Ben- 
jamin, the president of the company, is also general 
manager of the Standard Ice Co., which company con- 
trols the output of three factories, having a total daily 


capacity of over 135 tons. 





-At Washington, Ind., July 4, fire destroyed Summ’s 
Bros. ice house. Loss about $7,000. 





At Greenbush, N. Y., July 6, fire broke out in the ice 
houses of Adam Bonaker. The buildings and their contents, 
about 5,000 tons of ice, were destroyed. The houses cost $8,000. 
The total loss was about $10,000 and the insurance $4,000. 
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THE LATE DAVID BOYLE. 
It is with deep regret that we announce to the trade 
the death of Mr. David Boyle, the eminent inventor of 
machinery, which occurred at 


ice and refrigerating 


Mobile, Ala., on June 25. Mr. Boyle was on his way 
home from a business trip through Texas, and while in 
Mobile was stricken down with valvular disease of the 
heart, and died at the residence of Mr. A. Kling, presi- 
dent of the Consumers’ Ice Co., after an illness of only 
a few days. He leaves a wife and daughter and two sons. 

Probably no name is better known to the trade at 
large than that of David Boyle, and few have obtained 
as thorough a knowledge of the science of artificial ice 
making and refrigeration. 

Mr. Boyle had devoted the last twenty-two years of 
his life to the study and improvement of this class of 
machinery, and with a suc- 
seldom 


cess attained by 


inventors. Surely the ad- 
miration and gratitude of 
the 


indefatigable inventor who 


trade are due to the 
spent his business capital 
and labored through long 
years to gain his object. 

Mr. Boyle was born on 
October 31, 1837, in Johns- 
tone, a manufacturing town 
ten miles west of Glasgow, 
Scotland. November,1859, 
Mobile, 


The end of the war 


he emigrated to 
Ala. 
found him at Demopolis, 
Ala., in which place during 
the summer of 1865, he 
made $8,000 selling iced 
lemonade! This was the 
foundation of Mr. Boyle’s 
interest in ice machines. 
He had heard of an ice 
machinelocatedat Augusta, 
Ga.,during the war,and that 
parties in New Orleans then 


In Nov- 


went to 


had charge of it. 
ember, 1865, he 
see them, but found they 
and 


were experimenting, 


not prepared to sell machines. He returned to see them 
in 1886, and found they had just sold the first machine, of 
two tons capacity, for $30,000, to go to Shreveport. In 
view of such high prices, Mr. Boyle felt that he must 
give up the idea of a machine or find one of lower cost. 
lor years he wrote and searched for information of an- 
other machine, but heard of none until the spring of 
1869, when he found parties setting up a Vander Weyde 
machine in New Orleans. Receiving great promises of 
its success, he sold out his business and houses and lots 
to buy a machine, but it proved a complete failure. 

Mr. Boyle was disappointed, and emigrated with his 
family to San Francisco, Cal., July, 1869. Here busi- 
ness was in a bad state. Finding a fine technical library 
in the Mechanics’ Institute, he sought for information of 
ice machines, and finding the catalogue of Seibe & Co., 
London, he sent them the cash with the order for one of 


their smallest machines,to try it. A year passed without 
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the machine being shipped, and Mr. Boyle employed an 
attorney in London and recovered his money. 

While waiting for the machine he worked hard in the 
library, going through every volume likely to have a 
Balked in finding 
a satisfactory machine, he went to work and built two 


paregraph relating to ice machines. 


experimental machines, made valuable improvements 
and took out a patent in 1872. He moved to New 
Orleans with his family in November, 1872, and started 
On June 1, 1873, he 
landed at Jefferson, Tex., with his machine half done, 
After 
many trials the machine was finished, which, however, 


to build a one-ton ice machine. 
a family to support, and only $175 funds left! 


when tested, leaked like a sieve; the workmanship was 
defective—every joint of the machine had to be taken 
From sunrise to sunset seven days 
in the week he worked with 
the energy of desperation, 
but it was October before 
the machine turned out its 
first batch of ice. 
a perfect success at last, 


apart and remade. 


It proved 


but the ice season was over, 
he was taken sick, and was 
deep in debt. 

After a winter of pov- 
erty and hardships to him- 
self and family, the machine 
was started up in the spring 
of 1874, and produced its 
full quantity of the finest 
transparent ice. Accepting 
the offers of parties from 
the north, Mr. Boyle came 
to Quincy, Ill., in August, 
1874, and built a couple 
of ice machines there for 
Texas. He went to Chi- 
cago, August, 1875, to find 
better facilities for building 
machines, and had _ since 
made Chicago his home. 

The year 1876 was spent 
in study and in the experi- 
mental building of a small 
In 1877 only two 
ice machines were finished. 


machine. 


In 1878 five ice machines were built, also the first refrig- 
erating machine, which was erected in the Bemis & Mc- 
Avoy brewery, Chicago, and proved a complete success. 

In 1879 a Boyle ice machine was erected at Atlanta 
on a new plan, making ice from distilled water, and so 
carefully was it designed that it proved a most perfect 
success, and has been the model after which all the 
Boyle ice machines have been built since then. 

In 1884 the Boyle Ice Machine Co. was dissolved by 
limitation, and from that date Mr. Boyle continued in 
the business on his own account with remarkable success. 

Personally, David Boyle was a man of sterling in- 
His 
advancement of the 


tegrity, quick, sensitive and eager to succeed. 


every thought was toward the 
world’s knowledge of the science of artificial ice mak- 
ing and refrigeration. His estate will fulfill all uncom- 
pleted contracts, and no doubt arrangements will soon 


be made for continuing the business. 
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SEND IN YOUR SUBSCRIPTION. 
Many thousand sample copies of this issue have been sent 
to people whom we think will be interested enough in its con- 
tents to subscribe. The attention of such ts directed to the 


enclosed subscription blank, which please sign and return if 


you think Ick AND REFRIGERATION will be of any service to 
you tin your business. 


OUR INTRODUCTORY. 


With this issue Ic—E anp REFRIGERATION makes its 
initial bow to the trade. We think that all will concur 
in the assertion that it more than fulfills every promise 
made for it. 
practical facts and statistics, obtained from the most re- 
liable sources, at great pains and expense. Included in 
these are contributions from many of the most eminent 
writers and experts in their various departments of labor 
in the great field which refrigeration in its various forms 
Most of these we have elaborately illustrated 


Its pages are crowded with valuable and 


enters. 
with carefully prepared diagrams and views. 

In its ‘‘ lay-out,” ‘‘make-up” and general typograph- 
ical appearance we have stopped at nothing to make it 
the ‘‘best.” In this particular it is unique! We had 
no model to copy from! And we have no hesitancy in 
declaring that in this respect there does not exist its peer 
in trade journalism. The standard of excellence we 
have established for Ice anpd REFRIGERATION will in no 
particular be allowed to deteriorate. On the contrary, 
nothing in our power will be left undone to maintain its 
leadership in its chosen field. 

We herewith extend to our already numerous friends 
and patrons our hearty thanks for, and sincere apprecia- 
tion of, the many encouraging and substantial marks of 
favor they have showered on our new enterprise in a new 
and untried field. If earnest endeavor, indefatigable toil 
and a liberal policy will accomplish our purpose, we shall 
continue to merit your patronage and good will. 

H. S. Ricu & Co., Publishers and Proprietors. 





OFFICIAL RECOGNITION. 


The following is a copy of the original document 
making Ick AND REFRIGERATION the official organ of the 
Southern Ice Exchange: 

ATLANTA, Ga., April 16, 1891. 
To the Members of the Southern Ice Exchange and the Trade: 

This is to certify that the undersigned, appointed as a com- 
mittee at the last meeting of the Southern Ice Exchange, Feb- 
ruary 25, 1891, and authorized to complete arrangements for the 

. establishment of a successful trade paper representing the Ex- 
\ change, have this day entered into an agreement with Messrs. 


REFRIGERATION 


to 
1 


H. S. Rich & Co., publishers of Ick anD REFRIGERATION, where by 
said publication is made the official organ of, and will fully repre- 
sent, the Southern Ice Exchange in all matters relating to the 
trade. 

The attention of members of the Exchange and the trade is 
respectfully called to this matter, and it is earnestly hoped by 
your committee, that all will encourage the above enterprise by 
their subscriptions to the publication, and will otherwise extend 
their hearty co-operation in maintaining a trade paper that will 
fully and creditably represent our trade. 


Aha hp nee WOKE ee 


[Sec’y, Treas. and Gen’l Mngr., 
Lookout Ice ee Cold Storage Co., C Mu tonoign Tenn.| 


Morr [344 oro 


| Pres’t Atlanta Ice Co., and Gen’ ¢ Mngr. Standard Ice Co., Atlanta, Ga.| 


| llecectie=™ 


[Gen'l Mugr., oo eee Ice Factory Co., Birmingham, Ala.) 
Ok 
The Texas Ice Manufacturers’ Association has desig- 
nated Ice AND REFRIGERATION as the official organ of 
that association. 
F. M. Polhamius, of the Texarkana Ice Co., 
and treasurer of the association, offers some suggestions 


In making this announcement Mr. 
secretary 


to his colleagues in the ice trade, as follows: 


‘‘Among progressive’ ice manufacturers there are 
none but will quickly appreciate the long felt want 
of an honest and thorough representation of their busi- 
ness through the medium of a well prepared periodical, 
devoted purely to their interests, and intended to further 
those interests by bringing us nearer together, and plac- 
ing the traffic before the public in the light its merits 
really deserve. To the disinterested observer the ‘ma- 
chine ice’ industry has been an unknown mystery; in 
fact, it is true that even now, toa great extent, those 
well informed in the details of ice manufacture are an 
exception. 

‘““The never-to-be-forgotten season of 1890 drew 
public attention to the enormous volume of ice manu- 
facture to such a degree that the existence of hundreds 
of machines, millions of money invested, and a growing 
occupation, employing an army of the most skilled 

engineers and mechanics, was discovered, written up 
and commented upon throughout the country, until the 
eyes of the public were directed to a heretofore unknown 
line of trade. How long such a condition of obscurity 
would have continued under ordinary conditions it is 
difficult to answer. Yet why should an extensive enter- 
prise remain hidden under selfish and careless oblivion, 
apparently satisfied within the narrow bounds of a few 
square miles of individual surrounding territory? 

‘The rapid strides made in recent years, the great 
growth and increase of the business, have so entirely 
absorbed the spare time of those employed that the 
necessity of fraternal organization was lost sight of 
through lack of opportunity. The importance of reach- 
ing each other through trade journals, exchanges and 
other mediums, is, however, becoming more and more 
apparent. Associations for the benefit derived by mutual 
interchange of experiences are being brought into ex- 
istence and placed on firm foundations, and each year 
finds the average ‘ice man’ more kindly disposed toward 
his neighbor, more inclined to impart experiences, and 
making strong efforts to familiarize himself with the 
latest methods and the newest ideas. Each fresh plant 
erected exhibits new features and modern improvements, 
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a better article is constantly being turned out, while the 
old and unjust prejudice against ‘manufactured ice’ has 
almost entirely disappeared. 

‘* The future is certainly promising. All that money 
and genius can do have successfully brought the formerly 
scouted theoretical principle to the present gigantic 
commercial fact. What now remains is to increase our 
fraternal relations, come nearer together and act in con- 
cert as other interests do, to represent ourselves through 
a competent publication, until the extent of ice making 
and refrigeration are thoroughly known and_ properly 
appreciated. Let no opportunity pass to aid in effecting 
a primary center of trade, to assist in placing the com- 
modity on a basis of commercial relationship with other 
productions, and help to establish standard methods of 
operating the business. Act, and you will be astonished 
how much will be accomplished.” 


OUR WELCOME. 


The publishers of Ick AND REFRIGERATION beg to ac- 
knowledge in this way their indebtedness to the ice trade 
of the United States for the most cordial reception ex- 
tended the published prospectus of the new journal. 
Being convinced of an actual demand for such a journal 
as is herewith presented to the trade, they had expected, 
of course, at least a tentative welcome by the trade. In 
truth, however, the reception given our published pros- 
pectus has been more than cordial—-it has been royal ; 
and that uncomfortable feeling of solicitude as to the 
ultimate result of the venture of another trade journal has 
been entirely brushed aside by the hearty encouragement 


received onevery hand. This sincerity of welcome comes 


not alone from the advertiser, who is to such a venture 
what the sun is to hfe, but from the individuals also who 
have made the ice trade the great industry it now is, and 
who are to be the readers of ICE AND REFRIGERATION. 
That we may not appear to be in a boasting mood, 


? 


nor to be ‘‘counting unhatched chickens,” we take the 


liberty of quoting from a few of the many letters recently 
received, at the same time asking the writers to accept 
this acknowledgment of our appreciation of their favors: 


From the ROANOKE Ick Co., Roanoke, Va. 
We realize the need of such a journal as you propose to 
publish, and trust the results will meet your fullest expectations. 
Herewith find subscription order. 


From the ALABAMA Ice Co., Anniston, Ala. 
| Having volunteered certain items of valuable information, 
they say]: Best wishes for big success. 


Irom BorpDeER City Ice & Coat Co., Fort Smith, Ark. 

We most cheerfully send our subscription to your new pub- 
lication, Ic—E AND REFRIGERATION, and must express our extreme 
gratification that, at last, a most important industry, and one 
that is destined to assume mammoth proportions, is to be rep- 
resented by a periodical that, as its name indicates, will be de- 
voted strictly to the ice and cold storage interests. You certainly 
have a field in which you should meet with the most exthustastic 
support ; and we believe every manufacturer will not only give 
you all the information you ask for, but subscribe cheerfully for 
your publication. Wishing you every success in your new ven- 
ture, we are, etc. 

From Pure Ice & CoLD STORAGE Co., Springfield, 111. 

Here you are! We need you in our business. Come and 
see us when you are out. 

From Tue HuntTeER Fruit, GROCERY & COLD STORAGE Co.,Penn Yan, N.Y. 

I hail with delight your esteemed favor, and herewith return 
our subscription for one year for your paper. It is just what 
is needed, and I hope you will be successful in securing a large 
number of subscribers. 

From J. C. Atwoop, Ass’t Manager NATIONAL AMMONIA Co., St. Louis. 

I am much interested in the success of your new journal. 
The time for starting such a periodical is opportune; and with 
the ability, experience and energy you will put behind it, together 
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with the necessary capital, I am quite sure it will succeed be- 
yond your expectations. 
From TEXARKANA IcE Co., Texarkana, Tex. 
We hail the advent of your publication, and trust you will 
meet with every success. If I can be of any service to you, call 
on me. 


NO NATURAL CONFLICT. 


There is no natural conflict between manufactured 
ice, from the brine tank, and natural ice, from the great 
ice factory of nature. In either case, it is the product 
of low temperatures acting upon water. In either case, 
it is frozen water-ice, and its properties, qualities and 
conditions the same. The only difference between the 
two products is the mode of production; in the one case, 
by the natural forces of nature, applied by nature her- 
self; in the other, by that same force in nature, applied 
mechanically by man, who, having in other ways en- 
slaved natural forces and made them subject to his will, 
now directs another to make it do his bidding. 

This mechanical production of ice and cold is the 
direct result of a demand for cooling agents which may 
be applied at will in places where nature refuses to pro- 
duce cold, or under conditions where it is inexpedient or 
impossible to rely upon her action, which is variable, 
uncertain, or even unnatural, as in certain localities. It 
is simply a mechanical, and, for that reason, definite, 
application of nature’s laws to conditions requiring con- 
trol of the principles of heat and cold in order to ob- 
tain certain economic results. It is, therefore, as absurd, 
as unreasonable and as futile to belittle or affect to 
despise artificial refrigeration or mechanical ice making, 
as it would be to condemn any other mechanical force 
over which man has obtained the mastery and applied 
to industrial uses. The world did not refuse to utilize 
steam because it already had used the water wheel, nor 
the electric motor because it already had used the small 
sizes of steam engine. It may as well be conceded, once 
for all, that mechanical refrigeration and freezing are 
permanently established industries, though of compara- 
tively recent origin, as practical economies, and that 
their commercial development as industrial factors can 
end only when the perfect control of heat and cold to fit 
the purposes of man’s wants, comforts or necessities 
shall no longer be necessary. The mechanical produc- 
tion and distribution of cold is as necessary a commer- 
cial principle as the mechanical production and distribu- 
tion of heat or power. 

The efforts, then, of certain dealers in natural ice, and 
of propounders of systems of refrigeration using natural 
ice as the cooling agent, to prejudice the public against 
mechanical refrigeration and the mechanical production 
of ice, must, of necessity, prove a failure; a failure as 
complete as the one-time effort to discourage the use of 
the electric light on account of its alleged and actual 
dangers. But as the electric hght has in no wise de- 
creased the consumption of illuminating gas, and as 
even the natural gas has been, paradoxical as it may 
seem, the forerunner of the manufactured fuel gas, so 
too, the manufactured ice will in very few instances only 
cause an appreciable decrease in the consumption of the 
natural product of nature. In certain lines of industry 
mechanical refrigeration must supplant refrigeration by 
means of ice; since as-for these industries—for example, 
the packing house and the brewery—so far superior is’ 
mechanical to all other modes of refrigeration that no 
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objections can be urged against it, which will be suffi- 
ciently powerful, however unjust or seemingly conclus- 
ive, to offset its many obvious and self-evident advan- 
tages. In this direction, it may be at once conceded that 
the reign of natural ice has practically come to an end. 


Like the old soldier, honored and decorated on many a° 


field of action, whose days of usefulness have been num- 
bered, the ice cutter for the brewery and the packing 
house has had his record written in honorable terms and 
been ordered to the rear, his place in the line usurped 
by a new force, whose career, like that of the young re- 
cruit, has but just begun. 

But the advent of a new recruit to the vast army of 
industrial forces need not by any means be a source of 
alarm to the older members of the rank and file. It may 
bring emulation; but it ought not to bring conflict 
within the ranks. In the ice trade there is ample room 
for both the natural and the manufactured product. 
While the new process has already conquered certain 
territory and invaded other, still, in that greatest field of 
operations, the supply of the demand of the millions, in 
the thousands of homes and the numberless industrial 
consumers, which, after all, is the greatest demand of 
the ice trade everywhere, and ever must be, the place of 
the natural ice dealer is as firmly fixed as ever; and it 
will be many years before he will seriously feel the 
effects of the ice making. machine, so slow is man in 
comparison with the prodigality of nature. In the city 
of Chicago alone the consumption of ice is from 12,000 
to 15,000 tons daily; while the combined production of 
the commercial ice making plants is only from 400 to 
500 tons daily; so that the mechanical product is hardly 
a drop in the bucket—barely sufficient to meet the 
natural increase in the demand from month to month. 

In the South, where the natural monopoly created by 
nature herself gives the dealer in manufactured ice an 
overwhelming advantage, the product of nature at the 
northern lakes and rivers has largely been, and will in 
the future still more be, crowded out of that market; and 
there for the present, at least, will be the great field for 
the development of the ‘ice factory ” and its increase 
in usefulness and importance, as well as of shrinkage in 
the sale of natural ice. It is the only serious loss of 
territory the natural ice dealer has suffered, but its loss 
is inevitable and cannot and could not be prevented, no 
matter how able and concerted the effort to do so. 
Nature there fights the battles of the maker of ice as 
against all would-be competitors, just as, in fact, she 
has always in the past protested against the imported 
ice of the North by robbing the shipper of a large part 
of his product in transit. This trade always did have 
its limitations, in quantity as well as in demand, which 
latter could come only from the well-to-do, owing to the 
necessarily high prices imposed. The ice factory has, 
however, not only usurped the field formerly belonging 
to the ice shipper of the North, but has, in addition, 
created a demand entirely its own, just as every abund- 
ant supply and cheapness in price of a necessity of life 
has ever created a demand through its very cheapness 
and abundance. And as it is undoubtedly true that 
under ordinary conditions ice can be made mechan- 
ically in the South as cheaply or cheaper than the natural 
ice can be imported, that trade must henceforth remain 
the sole possession of the southern ice factories, to the 


exclusion of the ice dealers of the North. This trade, 
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therefore, may be counted on as practically lost to the 
North, but it is the only trade that has been seriously 
affected by the advent of the ice machine thus far. 
There are hmitations to the production of ice by ma- 
chinery in the North, where, under ordinary circum- 
stances, there are no limitations to its production by 
nature—an advantage which may always remain with 
the natural ice dealer if he will make the most of it. 


ANSWERS TO CORRESPONDENTS. 


VACUUM ICE MACHINE—DISTILLING WATER FOR ICE MAKING— 


EXPANSION OF COMPRESSED AIR—PICTET’S LIQUID. 


(This department of Ice AND REFRIGERATION will be conducted for 
the benefit of the trade generally, as well as individuals, and all competent 
inquiries will be given timely and proper attention, precedence in all cases 
being given to such questions as are of geueral rather than of individual in- 
terest —Ep.] 


To the Editor: On what principle do the so-called vacuum 
ice machines work, and are they manufactured in this country? 
Gab. 
Answer.—In the vacuum ice machine, refrigeration is 
produced by the evaporation of water in a vacuum pro- 
duced by the joint action of a vacuum pump and an ab- 
sorbent for moisture. See also article on this subject 
which will appear in our August issue. At present we 
do not know of any one manufacturing this machine as 
a specialty. 
To the Editor: 1s it absolutely necessary to distill water for 
ice making; and, if so, what is the object of doing this? 
H.'Scu. 
Answer.—The object of distilling water for ice mak- 
ing is two-fold; the first is to drive off the air contained 
in the water, so as to render the resulting ice clear and 
free from air bubbles; the second is to destroy any bac- 


The 


last object may be attained by simply boiling the water, 


teria, or disease germs, that may be in the water. 


the former object can only be partially attained in this 
way. 

To the Editor: My partner and myself have been agitated 
over the question of behavior of compressed air when allowed 
to expand. My partner says, whenever compressed air expands 
it will create cold, and I hold that it only does so when it ex- 
pands against some resistance by moving a piston, or is expand- 
ing against the atmospheric pressure; but that no cold will be 
created when it expands into a vacuum. Whose opinion is the 
correct one? Go. 

Answer.—Yours is practically correct. 

To the Editor: WNhat is the so-called ‘‘Pictet’s liquid,” which 
is used in Pictet’s ice machines, composed of? TH. Fok 

Answer.—We presume you refer to the mixture of 
sulphurous and carbonic acid, devised by Pictet, and 
which he is reported to claim to be a regular chemical 
compound after the formula C 5 O,. On the other hand, 
analyses of the compound made by Bluemke would seem 
to establish that the compound contains only one mole- 
cule of CO, for every thirty molecules of sulphurous 


acid. 


‘Tue exports of American beef in May, 1591, amounted 
to $1,800,000, a falling off of nearly fifty per cent as 
No explanation is offered 
It might 


compared with a year ago. 
for the decline except low prices in Europe. 
be possible to find a solution of the problem in a study 
of the frigorized meat trade of Europe, with the republics 
of the antipodes, some indications of the growing magni- 
tude of which will be given in the August issue of IcrE 
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CURRENT PRICES OF ICE. 

Current prices of ice vary so greatly in different parts 
of the country, that it would be almost impossible to 
make anything like a concise table that would accurately 
indicate the rates to consumers in the cities named. 
The following table and notes appended, however, were 
compiled from data sent to ICE AND REFRIGERATION, with 
the request to ‘‘notice.”” Almost every one of these rate 
cards quotes prices in a different way, and for different 
quantities; some making rates at from five pounds upward 
in 10-pound gradations; some from twenty-five pounds up 


The table 


appended is, therefore, only approximately correct, but 


in 25-pound gradations, and so on ad Jib. 


nevertheless indicates fairly well the current prices to 
We would be glad 
to receive further quotations for publication for the ben- 


large and small consumers named. 


efit of the trade as a whole. 


CURRENT PRICES. 








Us w S ae hee eben 
ook Ris Sas Sas | Bus doe 
EG | AF TA cl rat I ai es he 
CITIES Fey oO o8 Se.) 28 2 
ITIES. dF pu ea rauba |) phietors mu NS wy 
Hes) BS | S35) 82) ass] ahs 
on 6 Ay S ay | 19 A PAY | in 
aE. 3 : - ee | nm | | cr 
Council Bluffs, lowa......... | 25@30c| 40c | 50c | 60c 
Standard Ice Co, ,Atlanta,Ga +03 DODIOE) sen ces ate 80c@S1 
Washiville Mens iss eae 5c | 60@ 70c| 80c | 80@85c 
Memphis. Dentiig.te seiner 50c |} $1.00 | $1.00} $1.00 
AOTC DH, Moana sae. ace, BO aisha s te 50c¢ 50e 
Portland, Ore: cvmchos sone $8@$10}........ 50@60e) 40 aie! 75c | $1.00 
Birmingham, Ala Sy yc oe $6.00 | 35¢ 60c 60@75c)T0M@80e | 807490e 
PUES OTE Sa Pa coy eee ehh SA ee: 25@30c| 35c |........ Veen sete 
wWhicago, [ii ., 2. ...,. 





257@40c| 45c 55c | 0c 


At Chattanooga, Tenn., prices are quoted for ‘‘fac- 
tory” and ‘* wagon” delivery, for shipping and packed 
in sacks. These are as follows, prices being for one 


delivery, per 100 pounds: Factory—200 to 500 lbs., 
Wagon delivery—5o0o0 
Ibs. and upward, 4oc.; 100 to 500, 50¢.; 25GLO LOO; 75 C,.: 
25 lbs. or less, ticket rates—22 tickets, 5 lbs. each, $1.00. 
Shipping prices, F. O. B.—Car loads, 30c.; one-half car 
lots, 35c.; ton lots, 40c. In sacks, ton lots, 45c. per 


100; less than ton, 6oc. per 100. 





40c.; 500 lbs. and upward, 30c. 


Prices guaranteed by 
Central Ice Co. to parties making contracts. 

At Rockford, IIL. prices are quoted for the season at 
the following rates per month, daily deliveries of quan- 
tities named: Ten lbs., $107 152 lbsjeh1.7 5:0 20-1bss, 
Ibs., $2.2 


per month extra. 


$2; 25 washing and putting in box, 25c. 
Lots of 50 to 200 lbs., one delivery, 
35¢. per 100 lbs.; extra ice, 4oc. per 100 lbs.; no piece 
of ice sold for less than 10c.—City Ice Co. 

At Pawtucket, R. L., 
Ibs., 30c. per 100; 300 lbs., a7e.; 500 lbs., 25¢.5 water 
coolers, 5c. per day.—Scekonk Ice Co. 


per week: Two hundred 


PRICES PER HUNDREDWEIGHT. 

Gainesville, Tex.—75c., large quantities ; $1 to $1.25, 
in small quantities. 

Fort Worth, Tex.—goc., large quantities ; 60c. to 
75¢., small lots. 

San Antonio, Tex.--From 4oc. to 50c. 

Decatur, Tex.—From $1 to $1.50. 

San 
quantity. 


Francisco—$8 to $20 per ton, according to 
Topeka, Kas.—$1.50 per cwt. 
Leavenworth, Kan.—8oc. per cwt. 
New York City.—35c. to 50c. per cwt. 
MISCELLANEOUS. 
The ice factories of Nashville, Tenn., have reduced 
last year’s prices. 


The companies of Newark, N. J., furnish the fire de- 
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partment stations of the city fifteen pounds of ice daily, 
by contract, at 4oc. per week each. ? 

The Knickerbocker Ice Co. of Savannah, Ga., is sup- 
plying manufactured ice at 50c. per 100 lbs. This isa 
reduction of 40 per cent, beginning June tr. 

Prices for ice at Toledo are lower this season than 
for many years, rival dealers having forced a reduction. 

At Hoosick Falls, N. Y., the family rate this year is 
25c. per 100 lbs.; last year it was 75¢c. 

In Philadelphia, the price is about one-third of last 
year’s prices. 

The Cochran-Oler Ice Co., of Baltimore, supplies the 
postoffice with all ice required this season (about 100 
tons) at 15c. per cwt. 

DENVER, COLO. 

Some special interest attaches to the Denver, Colo., 
price list, in view of the fact that the sixteen firms in 
business there last year are this year consolidated, under 
the control of the Colorado Ice and Cold Storage Co. 
Although -the consolidated ice company’s price list, as 
will be seen, is lower than last year’s prices, the news- 
papers of Denver have bristled of late with attacks on 
the company by certain parties, who threaten even the 
establishment of anew company to compete. The price 
list is as follows : 


In Time Last Year’s 
Quantity. Advance, Payments. Prices. 
To lbsa daily, perm ontiiee eae ane $2.00 $3.00 $3.75 
15 oe . oh eh peters cet D2, seee 4.25 
20 > ce ie ice ict 3.00 4.25 4-75 
25 e ee Seen OE ree) start 3.75 ra ee 
30 wy es ED a, qsteejevetateet 4.50 .00 
35 < o sod ce etic 5.25 6.75 { er 
40 o a Se) eacechoneter teeth 6.00 7-50 teil 
Ae ee ae ce ey ee 6.75 8.25 
Prices for the general trade are as follows: 
ZO WSs. es cle Meee ed ain ee ate e bet deals aah Setters 15 cents 
QB. PA s-ave wh winialnseysise MetVoicromiaie cpleree Mester teiarsieysieces: seater 2.0 aie 
BOn eo aroie sal aponeis is aievader nerd tial aoaten Wares tolts 1 ante Cees Retr ci: cere eee 25. os 
Oo es osha Med oa crates Se Retain ee Oe ee 30... 
50 to, &75 lbs sk alasear ce a ceelete ceo a ame Grae 45C. per 100 
TOO! CO. 300 2 ashes dress vatetons ioral eigeleegs Lec Re ee eed et ete AOC. aaa 
BOB tO SOO ES Fie tyatedetstevnsicrerd ole Oh to Setar ec emt ore 350). 
600 tO, 1} 000% 8S wxiciscs, acd apeiptegtes eas ce crete Meee dere electors SOC ae 
Manufactured Ice, Lake Ice, 
per ton. per ton, 
1,200 lbs. to 2 tons, one delivery...... $5.50 $4.50 
3 to 5 tons, oe Aa os 5.00 4.00 
6 tons and upward pe De ct 4-75 4.00 


These prices are lower than prices in St. Louis, 
Maj. Sowers, the 
manager, claims that artesian (or manufactured) ice is 
purer and better, and therefore commands a_ higher 
price. The 140 tons made daily by the company is the 
only ice handled by the delivery wagons for family 
consumption. 


Kansas City, San Francisco or Texas. 


Tue Brunswick (Ga.) Ice Co. has declared war against 
the Macon, Ga., ice companies, and will enter Macon 
soon with ice $4 a ton cheaper than they claim Macon is 
now paying. This cut is the result of a Macon concern 
giving free ice with all the beer sold to Brunswick saloons. 
—Many Southern Papers. 

This is ‘*nuts”’ for the consumer, of course, but one 
wonders just how long it will be before the ice companies 
of Brunswick and Macon will enter a complaint that 
It is easy to 
make low prices, but it takes nerve to put them up again, 


‘‘cut prices’? are ruining their business. 


with ‘all creation’ howling about the raise. 


TuHousanps of tons of ice harvested during the winter 
of 1889-90 from Lake Champlain, at Plattsburgh, were 
recently dumped into the lake to enable the owners to 
use the buildings for old lumber! And still we hear that 
same old how] about the ‘‘ice monopolist.” 
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INVEST IN A COLD STORAGE PLANT. 


A New York provision paper, in its systematic crusade 
against the natural ice dealers, urges the erection of ice 
making plants on the co-operative plan—in which idea 
our astute contemporary sees a ‘‘ great scheme”’ for the 
co-operative coining of money. Itistrue that New York 
has in successful operation at this time an ice factory 
conducted on that plan; but it is by no means certain 
that an indefinite extension of the co-operative system 
would be equally successful among provision dealers. 
Natural ice is not unduly expensive in any of the great 
markets of the country, in spite of the clamor to the con- 
trary ; and it is not impossible that an indiscriminate 
rushing into co-operative ventures of this kind would be 
likely to end in disaster. The old injunction, ‘‘ Make 
haste slowly,” is a fair suggestion to make under the cir- 
cumstances. 

There is, however, a more legitimate suggestion that 
might be offered to would-be investors ; and that is the 
existing chances offered by the cold storage business— 
not necessarily in the great cities, where the demand for 
cold storage accommodations is being freely met by 
investors, but in the lesser cities of the country. It will 
be admitted, we think, that this line of investment has 
not yet been worked to the extent its importance would 
warrant. A glance over the country by ICE AND REFRIG- 
ERATION reveals the fact that there are comparatively 
few such storage houses, while a large portion of such as 
do exist are strictly private concerns, owned and operated 
by individuals for their own cold storage only. It seems 
to us that in many of the minor cities of the country, 
especially those surrounded by the rich agricultural sec- 
tions contiguous to the great markets, there is room for 
such establishments for commercial storage by produce 
buyers, butchers, poulterers, milk dealers,creameries, etc. 
It would perhaps be found that an ‘‘educational campaign” 
might be a necessary preliminary to their establishment ; 
but when the advantages of cold storage are once 
demonstrated, there appears to be no substantial reason 
for not believing they could be made a profitable ven- 
ture. Even under present conditions, the volume of 
farm produce is rapidly increasing; and as the urban 


population of the country, the consumers, is increasing 
much more rapidly than the rural population, the ulti- 
must 


mate market for milk, butter, eggs, poultry, etc., 


ever be a good one. Such products, however, come 
from the farm ‘‘in a bunch,” at certain given seasons; 
while during the balance of the year they are scarce. 
The advantage to the middle man, not to say the farmer 
himself, of having at hand a reliable place of storage for 
those products, where they may be safely carried until a 
more profitable market is offered, certainly can readily 
be brought to the consideration of those most immedi- 
ately concerned. The idea, however, is more or less 
new, certainly in the rural market towns, where the pro-_ 
duce comes from first hands and where vast quantities 
are handled at an ultimate loss for lack of just such facil- 
ities for preserving it, even during the short time that 


much of it is held before it is rushed to ) the market. 


REGULATING THE TEMPERATURE OF ROOMS. 

M. K. Bowen, superintendent of the Kansas City 
Cable Railway Co., has made a new application of an 
old principle which promises to be of the greatest im- 
portance in the regulation of temperature in buildings 
and cars. By it he expects to utilize the steam and water 
heating apparatus in buildings and cars to lower the 
temperature in summer. Briefly explained, the idea is 
to force compressed air (condensed by means of air 
pumps) through cold water, the natural expansive force 
of the then hberated air carrying the cold current through 
the pipes and into the rooms and cars through perfora- 
tions in the pipes, these perforations to be made with 
threads so that caps can be screwed on when steam 
is used. The constant current of cold air soon reduces 
the temperature of a room or car, and drives the foul and 
hot air out through the ventilators at the top. The in- 
ventor claims that the temperature can be regulated toa 
nicety to suit the taste. In cars he expects to be able 
to run the air pumps with power from the locomotive, 
and in office buildings, hotels, etc., with the power that 
runs the elevators. An experiment was made at Pullman 
the other day, a Pullman sleeper being used for the pur- 
pose. The experiment is said to have been immensely 
successful, and the Chicago, Burlington & Quincy man- 
at once ordered a train fitted up with the device 


If it should work, 


agement a 
it a trial on a greater scale. 
r traveling will be robbed of its terrors, for it will 


to give 

summer 
be possible for passengers to be comfortable in a closed 
car, free from cinders and other annoyances, even though 
the mercury on the outside should register 100 in the 


shade. 
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A MODEL COLD STORAGE HOUSE. 


TUE IMMENSE ENTERPRISE OF THE PHILADELPHIA WAREHOUSING 
AND COLD STORAGE CO. 


Fronting the Delaware river at Noble street, at the 
very center of the shipping industries in Philadelphia, 
there has just been completed the huge and towering 
main building of the Philadelphia Warehousing and Cold 
Storage Co., an imposing structure of massive design, 
eight stories in height, having a frontage on both Dela- 
ware avenue and Beach street of 125 feet, a depth of 
150 feet, and a total height of 120 feet. 

On Beach street, opposite the main building, and in 
harmony with it in general design, is a second structure, 
in which are located the refrigerating machines, con- 
densers, boilers, pumps, distilling apparatus, and 
other machinery to complete the refrigerating 
plant, as well as a duplicate electrical light and 
power plant for 1,200 incandescent and arc lights. 

This building is 65X140 feet, and two stories in 

height, with gabled roof and ventilator tower, hav- 

ing an octagonal chimney stack 175 feet in height. 
THE MAIN BUILDING. 

The main building is used as a storage house, 
and six floors, containing 973,000 cubic feet of 
space, are prepared for the reception and preserva- 
tion of perishables and other goods best preserved 
at low temperatures. On the first floor are the 
offices, railway trackage, receiving platforms, four 
hydraulic elevators for the reception and delivery 
of goods, four freezing tanks for the daily produc- 
tion of fifty tons of chemically pure artificial ice; 
the ice storage house, and inclosed ina brick shaft, 
the fireproof staircase leading to all the upper 
floors. Six floors are partitioned 
off into ten storage rooms each, 
having central passages, and so 
designed that each is accessible 
to the elevators through an out- 
side chamber or air lock. The 
eighth floor is used for the gen- 
eral storage of goods not requir- 
ing refrigeration, but can be 
readily converted into cold stor- 
age rooms, like the floors below. 

Seventeen hundred piles 
driven to an average depth of 
forty feet, with ten feet wide 
concrete footings were required 
in the foundations, and seventy 
wrought iron columns support 
the interior construction on the first floor; but above 
this, the building is built internally of wood in ‘‘slow 
burning construction,’ the exterior 
brick walls with air spaces. 

THE REFRIGERATING MACHINERY. 

In the machine house alluded to are located two, 125 
tons each, refrigerating machines, made by the Consoli- 
dated Ice Machine Co., of Chicago. 
machines have an efficiency equivalent to the cooling 
work performed by the melting of 250 tons of ice per 
twenty-four hours. 


insulations being 


These monster 


These consist of four powerful ver- 
tical ammonia compressors driven by two horizontal 
Corliss engines, developing 150 horse power, to which 
steam is supplied by five horizontal return tubular boil- 
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ers, aggregating 550 horse power, and made by the Ken- 
sington Boiler Works, of Philadelphia. The distilling 
apparatus was made by the De La Vergne Refrigerating 
Machine Co. A tunnel, twelve feet broad and eight feet 
high, connects the two buildings, through which all the 
pipes, electric wires, etc., are run. Two powerful dy- 
namos, run by independent Armington & Sims engines, 
constitute duplicate electric lighting plants for over 1,200 
incandescent and arc lights. The system was erected by 
the United States Electric Light Co., and over 60,000 feet 
of wiring was required, making one of the most complete 
The 
freezing tanks of the artificial ice plant occupy a space 116 
X46 feet on the first floor of the main building, and pro- 
duce fifty tons of ice per day in blocks of 300 pounds each. 


electric lighting plants erected by this company. 
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ICE MACHINE HOUSE, PHILADELPHIA WAREHOUSING AND COLD STORAGE CO. 


This mammoth enterprise was executed after the 
plans and under the direction of the eminent engineer 
and architect, Otto C. Wolf, of Philadelphia, a specialist 
in the construction of all business enterprises in which 
artificial refrigeration is required. 

OFFICERS OF THE COMPANY. 
The officers and the directors of the company are 
H. G. Michener, president; Wm. F. Dren- 
nen, vice-president; W. T. 
and treasurer; C. F. Graff, assistant superintendent and 


as follows: 
Robinson, superintendent 


secretary. Directors— Benj. Githens, Samuel Lee, 
lee Gre Michener, Samuel Jamison, Jacob T. Bennett, 
Wm. F. Drennen, N. J. Griffin, A. M. Warthman, 
Wm. N. Moland. 
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NEW COLD STORAGE PLANTS. 


ALABAMA. 


Gadsden—In April last M. Robert Lucas, of St. Louis, and 
Geo. Cornelson, of Orangeburg, S. C., were given a site fora 
cold storage plant at Gadsden, Ala., by the Land & Improve- 
ment Co., and immediately proceeded to improve it. The build- 
ing erected is 50x 100 feet; and the entire plant is now finished. 
The company will do a general storage business, and will en- 
large its facilities as fast as the business demands. A switch 
connects the plant with all of Gadsden’s ress : 

Huntsville—J. R. Yeatman has about completed the erection 
of anice house and beer storage house for the storage of Chat- 
tanooga beer and ice, which are having a large sale in that city. 

ARKANSAS. ; 


Little Rock—Negotiations are said to be going on with a view 
to the erection of a $200,000 ice factory and cold storage plant at 
this point for Phil Armour. 

CALIFORNIA. 


San Diego—Otto G. Benschuetz has just completed a large 
and well equipped cold storage house. 


ILLINOIS. 


Chicago—The great enterprise known as the Chicago Cold 
Storage Exchange has been sold to an English syndicate for 
$4,500,000. t 

Chicago—Central Market Co. have recently put in a Hen- 
drick (Pontifex) machine, for which first charge of ammonia was 
supplied by the National Ammonia Co. 

Chicago—Contracts have been let by Underwood & Co. for 
a large cold storage building to be erected back of their packing 
houses on Lumber street. It will be six stories high, 109 219 ft., 
and will cost $150,000. 

Chicago—-The new Central Market, at South Water and 
State streets, Chicago, was formally opened for business July 
1. There are sixty-one stalls, and a cold storage vault lies be- 
neath each stall. The market is 114166 feet in size; and over 
the market proper is an extensive cold storage system. The 
building is fireproof, and lighted by skylights and incandescent 
electric lamps. 

East St. Louis—East St. Louis Ice & Cold Storage Co. was 
incorporated July 1, at East St. Louis; capital stock, $300,000; for 
the manufacture of ice and cooling space; incorporators, Alonzo 
C. Church, Charles H. Sharman, and William S. Hodges. 

Peoria—The Jos. Schlitz Brewing Co. have built a cold 
storage house at this place. 

Quincy—A new ice and cold storage plant has been erected 
at this place by the W. L. Distin Producing Co. 

LOUISIANA. 

Baton Rouge—A new ice and cold storage establishment, 

building, 50x 200 feet, is being erected, with a 50-ton machine. 
MISSOURI. 


St. Louis—The St. Louis Automatic Refrigerating Co. will 
locate its cold storage plant near Union Market. 
NEW YORK. 


New York—The Gansevoort Freezing & Cold Storage Co., 
of New York city, have purchased land for the erection of 
another large cold storage Pause in that city. The refrigeration 
will be taken from their present plant to the new building, when 
completed, by underground pipes. 

New York—P. Keller, of the Pontifex company, will put a 
machine into the cold storage house pcquized by them from 
Hermatin & Co., New York. 

New York—Wells Bros. will substitute an ice machine for 
ice for refrigerating their cold storage rooms. 

NORTH CAROLINA, 


Raleigh—The Plate Ice Co. will, this coming fall and winter, 
make some considerable alterations at their factory in order to 
provide cold storage room, for which they find a demand. 

OHIO. 

Sandusky—A. J. Stoll will build a cold storage establish- 
ment shortly. 

Steubenville—A cold storage house has been opened, of 
which ex-Mayor Oscar Brashear is general manager. 

TENNESSEE. 


Knoxville—J. M. Wilson & Co. talk of building a cold stor- 
age house. 

TEXAS. 

Belton—Baker & Vickery’s ice factory have erected two re- 
frigerating rooms, each fifteen feet square, for the storage of 
meats and beer. 

VIRGINIA. 

Roanoke—A new cold storage warehouse has just been com- 
pleted, with an ice factory in connection withit. There are seven- 
teen refrigerating rooms in the warehouse; and orders for ice 
from the city and surrounding towns give every promise of finan- 
cial success for the undertaking, 

WISCONSIN. 


Fond du Lac—The new freight depot for the St. Paul road will 
have a large cold storage department. 

Green Bay—Joannes Bros. recently opened a cold storage 
house in that city. They use natural ice as the refrigerating 
material, 
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PACKING HOUSE NEWS. 


——Richard Webber, packer of Harlem, N. Y., will put in 
ai ice machine. 

——Kanenbley Bros., of New York city, will put an ice ma- 
chine in their cold storage cellars. 

——A new packing house, with a capacity of 1,000 hogs daily, 
is to be erected at Dubuque, Iowa, 

——The Puyallup(Wash.) Packing Company is increasing 
its ice capacity and cold storage facilities. 

——Messrs. C. H. Widmayer & Sons, Jacksonville, Ill., have 
put in a Frick machine to cool their meat storage room. 

——The Dubuque, Iowa, Butchers’ Association slaughter 
and packing house put up 1,500 tons of ice for this season’s cold 
storage. 

——The International Packing Co., composed of English 
eee have purchased a site in Ashland, Wis., for a large 
refrigerator warehouse. 

——Messrs. Nelson Morris & Co., Chicago, who are con- 
tinually enlarging their cold storage capacity, have recently 
added another machine. 

——The new large ice machine at Swift & Co’s packing house, 

Kansas City, Mo., has just received its first charte of ammonia 
from Herf & Frerichs Chemical Co., St. Louis. 
The Fort Dodge, Iowa, packing house filled two large ice 
houses last winter with which ‘the managers expect to operate 
the house through the summer, instead of shutting down, as 
formerly. 

——In May last the Iowa City, Iowa, Packing & Provision 
Co, began the erection of a three-story building, 100 125 feet, 
for cold storage, with a capacity for 10,000 tierces, to cost from 
$10,000 to $15,000. 

——J. H. Michener & Co., 946-62 N. Front st., Philadelphia, 
packers of meat, have recently added to their works a refriger- 
ating plant for cooling the basements of their buildings, which 
are used for storage. ‘ 

—The Kansas City Packing Co.,which failed last November, 
and which has since been reorganized with a capital stock of 
$2,000,000, and which is now styled the Phoenix Packing Co., has 
resumed active operations. 

——The E] Modelo packing house, A. D. Barling, proprietor, 
at Fresno, Cal., burned during the winter, will be rebuilt. It will 
be of adobe, one story high, with 6,000 square feet of floor sur- 
face, and contain good machinery. 





ICY ITEMS. 


——Mr. A. J. Barr recently purchased a controlling interest 
in the Bloomington Ice & Cold Storage Co., Bloomington, Ill. 

——The Missouri Car Refrigerating Co.’s buildings, St. 
Louis, were partially destroyed by fire June 25. Loss about 
$16,000; insured. 

The Lamar Artificial Ice and Refrigerator Co., Lamar, 
Mo., have charged their new machine with ammonia from Herf 
& Frerichs Chemical Co., St. Louis. 

—Pursuant to direction of court the assignee of the in- 
solvent Consolidated Ice Machine Co., of Chicago, has offered 
for sale all the assets of said company. 

——Mr. James B. Craft, of New York, has just completed 
the erection of one of his refrigerating machines in the whole- 
oe etapa of Swift & Co., on Thirty-ninth street, New 

ork. 








The Sheffield Brewing Co., Sheffield, Ala., want a 
second hand ice and refrigerating machine of twenty-five to 
thirty tons capacity. Anyone having such a machine for sale 
should address as above. 

Mr. A. W. Swanitz, expert in ice and refrigerating ma- 
chinery made tests last month and accepted the following re- 
frigerating and ice plants: St. Joseph, Mo., for Artesian Ice 
Co., 75-ton Boyle machine; Chicago, for Anglo-American Pack- 
ing Co., 150-ton Bouton Foundry machine; Chicago, for Under- 
wood & Co., 150-ton Linde (Wolf) machine. 





REMOVALS. 


The Messrs. Lovell, of Eustis, Fla., are to remove their 
ice factory to Tavares to secure better shipping facilities. 

The Bristol, Tenn., ice factory, owned by J. F. Star- 
winski, has been removed to Morristown, Tenn., whose citizens 
voted to release all taxes on the factory for five years. 

Mr. Springer, of St. Augustine, Fla., having secured per- 
mission to erect a corrugated iron building to be used as an ice 
factory, has removed his twelve-ton machine to Fernandina. 
The Cornelson ice factory at Orangeburg, S. C., has 
been closed, Mr. Cornelson having joined Mr. Lucas in a cold 
storage plant at Gadsden, Ala. Orangeburg will have to rely 
upon Columbia or Charleston for its ice hereafter. 
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THE ICE MACHINE OF THE FUTURE. 


By J. E. SrepeL, DIRECTOR OF THE ZYMOTECHNIC INSTITUTE, CHICAGO. 


Comparatively speaking, ice machines and refriger- 
ating machines in general, have been before the public 
but a few years, yet so great and obvious are the advan- 
tages which they offer that nowadays no establishment 
connected with the manufacture of articles of food and 
drink is considered complete without them. They have 
ceased to be a desirable convenience, but have become 
a necessity, and their introduction consequently has been 
a great success. This term, however, can hardly be ap- 
plied to them if considered in the light of the rational 
application of the principles of thermodynamics. So far 
are the ice and refrigerating machines of the present day 
from being a success in this direction that they may be 
put down asexemplary instances of a wasteful destruction 
of energy—indeed, even more so than many other me- 
chanical contrivances. Doubtless such language will 
appear bold and even worse to many who are primarily 
impressed with the great utility, adaptability and popu- 
larity of the machines in question, yet a closer investi- 
gation of the underlying principles will prove the cor- 
rectness of the above assertion. 

Take, for instance, that class of refrigerating machines 
in which the refrigeration is produced by the compres- 
sion and subsequent expansion of a gaseous body, such 
as ammonia, sulphurous acid, air, etc. In all those 
machines a large part of the energy used for compres- 
sion is converted into heat, and this heat, 7. ¢., its equiv- 
alent of mechanical energy, is not only uselessly carried 
away by the condensing water, but in addition to that 
the providing of the cooling water causes great expense 
in itself. Again, when the compressed gases are allowed 
to expand in the rooms to be refrigerated, they do this by 
absorbing the heat of these rooms, and this heat, @. ¢., 
its equivalent of mechanical energy, too, is lost ; and be- 
sides this it increases the pressure of the refrigerating 
medium. Thus the process of refrigeration is carried on 
by a two-fold wasting of energy, while reasonably this 
process should, on the contrary, produce energy, since 
whatever amount of heat is withdrawn from the medium 
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to be refrigerated, it represents its equivalent amount of 
energy or capacity for doing a certain amount of work. 

As a matter of course, the above remarks do not ap- 
ply to ice machines as a piece of mechanism, but must 
be considered merely as a criticism of the principles un- 
derlying their construction, and not of the construction 
itself. In this latter respect ice machines are at least 
equal in perfection to any other piece of machinery of 
the period. However, the above remarks may be looked 
upon as an apology for the following application of some 
novel principles which are likely to be considered in the 
construction of ice’machines at a not remote time. 

The refrigerating apparatus which is the subject of 
this sketch is designed with a view to utilize this energy, 
or, in other words, to produce cold, not by wasting 
energy, but by producing energy. To attain this object 
the refrigerating media are compressed gases (hydrogen 
and oxygen), not compressed by mechanical force, but 
readily produced in the compressed state by water being 
decomposed by an electric current in a closed vessel. 
The gases so compressed do not require any condensing 
or cooling water to be relieved of the heat, which is al- 
ways generated by mechanical compression. But in 
being allowed to expand, while doing work, they create 
cold just the same as if they had been compressed by 
mechanical means. Accordingly these gases being un- 
der very great pressure, are allowed to propel engines, 
either singly, as hydrogen and oxygen, or as a mixture of 
hydrogen and oxygen, in which case only one cylinder is 
needed. The gases having thus done useful work, and 
having had their temperature reduced correspondingly, 
are then used for refrigerating purposes by being carried 
through the rooms to be refrigerated, or through salt 
brine, etc. After having done duty in this manner, and 
being reduced in pressure to that of the atmosphere, the 
gases (by virtue of the potential energy stored up within 
them on account of their chemical affinity), are used to 
do labor in the form of electricity, hght or mechanical 
force, to decompose the water in the first place, or to 
perform an equivalent duty. However this may be ar- 
ranged, a casual consideration will show that, theoretic- 
ally speaking, the energy stored up in the gases hydrogen 
and oxygen is equivalent to the work required to de- 
compose an equivalent amount of water. It is in fact 
greater, since an amount of energy corresponding to the 
heat absorbed by the expanding gases during refrigera- 
tion is to be deducted from the work necessary to pro- 
duce the gases by decomposition of the water. In other 
words, always speaking theoretically, there are gained in 
this system of working at least the power produced by 
the expansion of the gases and the refrigeration produced 


thereby in the bargain. 
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In order to more fully understand the theoretical 
possibilities of such a system the accompanying dia- 
gram shows that portion of the same which deals with 
the conversion of refrigeration into power, leaving out of 
consideration that portion which deals with the mutual 
conversion of energies which are admitted to be equiva- 
lent. Accordingly the following considerations are con- 
fined to the purely theoretical side of the question, leav- 
ing out of consideration the loss of power always incident 
to the conversion of different energies into one another, 
the difficulty attending the utilization of high pressure 
in motors, and also other items which bear on the prac- 
tical execution of the system. Questions of this kind are 
hardly in proper time, as long as the issues relating to the 
theoretical possibilities of the system are not fully settled. 
In this manner misunderstandings which are apt to arise 
from an undue complication of the system with side 
issues will be avoided, and the essential points will be 
brought, out more clearly. 

In the accompanying diagram, 4 represents a vessel 
in which water can be decomposed by an electric cur- 


rent under high pressure. 


B an engine or motor which 
is operated by the 
mixed gases, hydrogen 
and oxygen, generated 
or contained in the ves- 
sel 4A under a_ very 
great pressure, the 
gases being carried to 


the engine by means of 





€ iS ae ves- 
sel surrounding the engine or motor #, through which 


the pipe g. 


passes matter to be refrigerated, say salt brine or any 
other liquid. Z is a small force pump to replace by 
means of pipe / the water which has been decomposed 
in the tank 4; / is the pipe through which the mixed 
eases hydrogen and oxygen leave the motor, having been 
reduced therein to the pressure of the atmosphere. 

3efore going further, especial attention should be di- 
rected to the fact that the generation of pressure of the 
mixed gases in 4 does not require any energy over and 
above the amount of energy needed to decompose the 
water under pressure, which amount is the same asif the 
decomposition took place in vacuum or under atmos- 
pheric pressure, barring polarization or other secondary 
actions. This fact, while in accordance with the theory, 
is also established by the experiments of Gassiot and 
confirmed by researches of others. Special stress is laid 
on this fact, because it appears not to be universally 
understood that way, and because it forms an essential 
feature in the discussion of this subject. 

For this purpose we will assume that 3.5 kilograms 
of water are decomposed in the vessel 4 per hour under 
a pressure of 256 atmospheres, and that the mixed gases 
so produced pass through the motor #, where, while ex- 
panding, they do a certain amount of work and absorb 
a certain amount of heat from the medium surrounding 
Band contained in the tank C,which latter medium suffers 
a corresponding amount of refrigeration. This refriger- 
ation on the heat so absorbed is actually the source of 
the work done by the motor 2. The mixed gases are 
supposed to leave the motor # by the exit pipe / at the 
ordinary pressure, and with unchanged temperature. 

Under these circumstances the mixed gases leaving 


the motor possess, by reason of their chemical affinity, 


REFRIGERATION 


[JULY, 1891. 


an energy theoretically just equal to do the work re- 
quired to produce an equivalent amount of mixed gases 
under pressure in 4. As to whether and how this could 
be practically effected is not material for our present 
purpose, but being a correct proposition theoretically, it 
follows that the work done in the motor # by the expan- 
sion of said gases, as well as the refrigeration incident 
to such expansion while doing work, are a clear gain, 
theoretically speaking, and the only question is in regard 
to the amount of such gain. 3.50 kilograms of water, 
if decomposed under ordinary pressure, yield about 
6,400 liters of mixed gases (hydrogen and oxygen), and 
if we assume that they follow Mariotte’s law up to such 
pressure, they will at the pressure of 256 atmospheres 
occupy a space of §49, or 25 liters. The work capable 
of being done by 25 liters under a pressure of 256 
atmospheres, while expanding to 6,400 liters under con- 
stant temperature, is equal to about 400,000 kilogram- 
meters, which are equal to 


ae = 1.48 horse power. 

The amount of heat absorbed by the gases while thus 
expanding against resistance must be equivalent to the 
work done, and is therefore equal to 

ae = 945 kilogram—centigrade units (metric calories). 

These figures represent the theoretical amount of 
work and refrigeration obtainable by this arrangement 
in an hour, from which, however, must still be deducted 
the work done by the pump Z in introducing 3.5 kilo- 
grams water against a pressure of 256 atmospheres, in 
order to replace the water which has been decomposed. 
The work required to do this amounts to 


440 10 6 ee 0.035 horse power, 
TOO X 270,000 

or the net theoretical work gainable is equal to 1.48 — 
0.035 = 1.445 horse power, besides a _ refrigeration 
amounting to about 945 metrical units of heat. 

Since the heat produced by the production of g kilo- 
grams of water is equal to 35,000 large calories, the 
amount of work required to decompose 3.5 kilograms 
water is equal to 

351000 X 3-5 

9 
or equal to 12,800 X 4,155 = 53,184,000 volt amperes, and 
their equivalent in mechanical work per hour is equal to 


= 12,800 large metric calories, 


Se = 20.1 horse power. 
This means that by using over and over again 20.1 
horse power, a gain of 1.4 horse power and g4o calories, 
theoretically speaking, can be produced by this system 
—a gain which, if not very significant within itself, may 
be secured in special cases. 

While this system contemplates the creation of power 
from apparently inexhaustible supplies (sources of heat 
above that of gas expanding at low temperatures), it, 
nevertheless, must not be confounded with attempts at 
perpetual motion (ferpetuum mobile), for it creates no 
power within itself, but simply converts into power heat 
which it derives from without, from sources which are 
by no means always flowing or accessible. 


——The new ice factory at Suffolk, Va., just beginning the 
making of ice, had on exhibition a large slab of ice before the 
bazaar, with a pineapple, orange and banana frozen init. This 
unique sight caught the eye of all passers-by. 
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NON-CONDUCTORS 
OF HEAT. 


THEIR RELATIVE VALUE FOR REFRIG- 
ERATING PURPOSES—COMPARA- 
TIVE TESTS, ETC. 


By JoHn E. Starr, M. E. 


In constructing insulating 
walls and partitions for refrig- 
erators and cold storage and 

freezing rooms, there seems to be a very wide differ- 

ence of practice. This difference results largely from 
the absence of proper calculation, from an accurate 
basis, as to the true insulating values of various styles 
of construction. Laboratory test figures as to the rela- 
tive heat-conducting capacities of the many insulating 
materials in the market are published by those inter- 
ested in their sale, and are often twisted and distorted 
in a manner entirely misleading to the buyer, who is 

overwhelmed in turn by each rival salesman with a 

mass of scientific tests showing conclusively that each 


Often- 


times the results of scientific tests, as to conductivity, 


one’s particular insulating material is the best. 


are honestly used, but even then they are in a certain 
way misleading to the layman. 

The bulk of the carefully conducted tests of the 
transmission of heat of materials suitable for refrigerating 
insulation have been made on a comparison based on 
equal thicknesses of the materials tested, and, of course, 
ate of the utmost value as far as they go; but it must be 
remembered that all, or nearly all, heat protectjve walls 
and partitions are built necessarily of a combination of 
insulating materials, as a combination of wood, air space 
and paper, or wood with some filling (as slag wool, 
charcoal or sawdust), with paper and air spaces, or a 
combination of tiling with air space insulation, or with 
some suitable filling, etc., etc. Varying thicknesses of 
the different varieties of insulating materials are also 
used, and at varying costs. So when such general ques- 
tions are asked as, ‘‘Is air space better than mineral 
wool 2?” or, *‘Is charcoal as good as hair felt ?” and, ‘*Will 
lamp black beat sawdust ?” and so on through the list, 
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the answer must first be demanded of the in- 
quirer of these questions: ‘‘ In what combination 
are you to use them, and in what thicknesses ?” 
and, more than all, ‘‘What is the cost of the insulation 
per square foot, and what is the service expected of it?” 

The best way to handle the subject properly is: 
First—To ascertain by practical tests the heat conducting 
capacity of the proposed insulation in the exact com- 
binations in which they are to be used. Second—To find 
the cost of each. Third—To reduce their heat conduct- 
ing capacity to units of refrigerative cost (as tons of ice 
at an assumed price per ton). Fourth—To compare the 
relative refrigerative costs for a given length of time 
with the value of the use of the money to be expended 
in first costs for a like period of time, taking into con- 
sideration also the probable life of the insulators com- 
pared. 

DUTIES OF COOLING AGENTS. 

The cooling agent used in a refrigerator, whether it 
be ice or some form of mechanical refrigeration, has a 
three-fold duty to perform after the box has once been 
cooled to its required temperature. 

First—To cool the material placed in the box to the 
required box temperature. 

Second—To cool the air admitted by the opening and 
closing of the doors or other apertures in the box. 

Third—-To take up the heat that finds its way through 
the insulation. ; 

It is obvious that the first two duties mentioned are 
not dependent on or relative to the third; that is to say, 
whether the insulation is good or bad, a certain amount 
of heat will have to be taken up by the refrigerative 
agent from the material placed in the box to cool it to 
the box temperature, and a certain amount of heat will 
also have to be taken from the warm air entering through 
the open doors or other apertures, and that these amounts 
The third duty 
of the refrigerative agent, above mentioned, is generally 
its greatest; that is, the largest proportion of the refrigera- 
tive agent ts used to absorb the heat that comes through the 


have nothing to do with the insulation. 


insulation. 

It is plain, then, that the bulk of the work of the re- 
frigerative agent is not, as is often supposed, in propor- 
tion to the cubical contents of the box, but in propor- 
tion to the square surface exposed. The square feet of 
surface exposed grow rapidly less in proportion to the 
cubical feet contained, as the cubical contents increase. 
Hence, while the cost of taking care of conducted heat 
per cubical foot diminishes as the size of the box in- 
As the cost 


of the insulation is, of course, in proportion to the square 


creases, it remains the same per square foot. 


surface, we have a common basis to figure on, when we 
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are attempting to discover the relation of the first costs 
to the duty costs. 
rHE UNIT OF CONDUCTIVE VALUE. 

It is hardly necessary to state that the rate of the 
flow of heat through the refrigerating wall, or partition, 
is in proportion to the difference of temperatures exist- 
ing on.each side of the wall, and that the greater the 
difference the greater will be the amount of heat trans- 
ferred through insulators of the same value. The unit, 
then, of conductive value is the amount of heat that 
passes through a unit of surface in a unit of time at a 
unit of difference in temperatures; or, to express it in 
the terms hereafter used, the value of the insulating wall, 
or partition, should be based on the number of British 
thermal units passing per day per square foot of surface 
per degree Fahrenheit of difference of temperature on 
each side of the insulation. The British thermal unit 
(or B. T. U.) is the amount of heat required to raise one 
pound of water one degree of Fahrenheit. One pound of 
ice in melting will absorb 142 B. T. U., or as much heat 
as would lower the temperature of 142 pounds of water 
one degree. 


HOW TO TEST INSULATING WALLS. 


In testing the value, therefore, of insulating walls or 
partitions, it is necessary to devise some means of de- 
termining accurately the rate of the flow of the heat 
through the wall or partition to be tested. This can be 
done with considerable accuracy in several different 
ways. One of the most convenient methods is to re- 
ceive the heat which is conducted through the insula- 
tion into a body of water of known weight. The amount 
of heat conducted in a given space of time is then 
readily calculable by multiplying the weight of the water 
by the number of degrees of temperature through which 
it was raised by the heat so received by it. 

The writer, in investigating the values of insulating 
construction, has used a rather simple but very effective 
apparatus for accurately measuring the flow of heat. 
He had a box carefully constructed and thoroughly in- 
sulated on the top, bottom and two sides. The two 
ends remaining (exposing an area of something over 
four square feet) were used as the test ends, and the 
various styles of construction to be tested were built in 
these ends. In this way two tests could be made at the 
same time. Directly against these two ends were placed 
water reservoirs of thin galvanized iron of the same 
superficial area as the test ends, that is to say, some- 
thing over four square feet. These reservoirs were about 
one inch wide and each held from twenty-five to twenty- 
seven pounds of water. Outside of these reservoirs was 
another very thick insulation against the outer air, ll 
except a small opening in the middle of the top for 
thermometer readings. A steam coil was placed inside 
of the box, and connected at its inlet with a steam boiler 
and at its outlet with a steam trap. By regulating the 
steam pressure the interior of the box can be kept at any 
desired temperature; and the construction is such that 
any heat that finds its way into the water must come 
through the insulation to be tested, and that all the heat 
that comes through the insulation must find its way into 
the water, as the water exactly covers the insulation. 
The tests, therefore, can be made quantitative, as well as 
qualitative, by observing the rise of temperature of the 
water, and taking into account its Weight. Readings are 
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taken at regular periods of the temperature inside the 
box, and of the water in each cap, or reservoir, and of 
the surrounding atmosphere. The water caps, however, 
are so thoroughly insulated from the surrounding atmos- 
phere that unless the temperature of the water in the 
caps rises to a very high degree, and unless the test is 
of very long duration only a small amount of heat 
escapes from the water and passes into the air. The 
value of the insulation surrounding the caps being 
known, however, a correction can be made, if necessary, 
for such escape of heat from the water. 
DETAILS OF TESTS. 

As illustrative of the method of making the calcula- 
tions above referred to, the detail of a couple of tests 
with this apparatus may be described, and the net re- 
sults of others given. The object of the first test was 
to discover the relative value of two kinds of construc- 
tion of fireproof insulation, in which hollow tiling takes 
the place of wood, and in which the insulating properties 
of the construction depend on the non-conducting value 
of the material of which the tiling is made and also on 
the air spaces inclosed in the tiling. It was desirable 
to discover how much a ‘filling’ between the tiling 
would add to the insulating value. The most available 
non-combustible filling materials seemed to be either 
mineral wool or asbestos. The former was chosen for 
the trial. The character of the two kinds of construc- 
tion selected to be compared, therefore, was a wall made 
of three hollow tiles as against a wall made of two hol- 
low tiles with the space between, equal in width to one 
tile, filled with mineral wool. 

The two styles of construction were placed in either 
end of the test box, and the conditions as to heat and 
outside temperature being, of course, the same, the mere 
observation of the rise of temperature in the water caps 
would give an indication of the relative value of the insu- 
lation, while the calculation of the amount of heat ab- 
sorbed by the water would, of course, give the quantita- 
tive value. The record of this test is as follows: 

Duration of test, thirty-two hours. 


Mean temperaturelmside DOxe ij eee rvinee tite 260 deg. F. 
Pounds of waterim each capajeews +. «aati setnio feb a en 27 
Temperature of water in each cap, beginning of test. 66 deg. F. 
at end of test, three-tileend............ 13 
t ne ‘** two-tile and mineral wool 
ONG. 7 2 as acgieeeles seco G5 .nue 
Total rise in temperature : 
Thrée-tile omc ajsn reper sc eco cetera perenne eet sted ae ate boo 
Two-tile and mineral wool! Gnd... ees 2G ee 
British thermal units | 
passed through (27 pl nreestilevenda yen ream terete 1,755.00 
Ibs. of water X 65.) 


British thermal units 
passed through (27 Two-tile and mineral wool end... 783.00 
DK .20.))c Se yeroretabaeeetsiezs 

Surface exposed each end, four square feet : 

British thermal units 
per square foot per -hree-tile’end Stes sre eee 329.06 
day (24 hours)..... \ 

British thermal units 
per square foot per | Twortte and mineral wool end... 146.81 
day (24 hours). 

Excess of heat units per square foot per day passed | 


by three-tile end over two-tile and mineral wool | 
Heil sie LOB Me 


end (represents saving per square foot per day at 
test difference of mean temperatures)........ ee J 
Mean temperature water cap, three-tile end.............. 100.3 
as ‘* two-tile and mineral wool end. 81.4 
Mean difference, three-tile end............+s+seeeeeeeeees 159.7 
oe a 


two-tile and mineral wool end, ........ 178.6 


caverns 
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British thermal units per square foot 
per day, per degree of mean differ- Three-tile end.... 2.06 
ence inside and outside temp ..... 
British thermal units per square foot B . 
per day, per degree of mean differ- | Twe-tlerand “min- 
ence inside and ‘outside temp..... eral wool end....  .82 


The amount of heat conducted by the three-tile con- 
struction as against the amount conducted by the two- 
tile and mineral wool construction was, therefore, as 2.06 
is to .82 ; or, in other words, the three-tile end conducted 
two and one-half times as much heat as the other end. 
So much for proportional values. 

RELATIVE CASH VALUES. 

In order to discover the relative cash duty values of 
the two styles of construction, we must reduce these data 
to terms of known refrigerating costs. We will assume, 
therefore, that walls are to be built of either of these two 
styles of construction for duty in a cold storage ware- 
house, where the*average outside temperature is 76 deg. 
F., and the average inside temperature to be maintained 
is 36 deg. F., or a difference of 4o deg. It will be seen 
by the above test that the amount of heat conducted per 
degree of difference in inside and outside temperatures 
was, for the one style, 2.06 B. T. U., and, for the other 
style,.82 B. T. U. This was, however, ata difference of 
temperature of over150. Itis a well known fact that the 
amount of heat transferred per degree of difference in- 
creases somewhat with each degree of increase of differ- 
ence of temperatures. The increment of the amount of 
heat conducted as the difference in temperature increases 
is fairly well established, and a calculation based on 
what the writer believes to be the proper data would 
give for the number of B. T. U. passed per square foot 
per day per degree of difference between differences of 
from 30 deg. to 50 deg., a value of 1.9 for the one style, 
and .802 for the other style, if their differences at be- 
tween 150 and 180 (such as existed in the test above), 
were 2.06 and .82 respectively. 

We have, then, for an inside temperature of 36 deg. 
and an outside temperature of 76 deg., arate of conduc- 
tion per square foot per day of (40X1.9) 76 B. T. U. for 
the three-tile construction; and (40X.802) 32.1 B. T. U. 
for the two-tile and mineral wool construction, a saving, 
under these conditions, per square foot per day, in favor 
of the two-tile and mineral wool construction, of 43.9 
B. T. U. The saving in ice per. square foot per day 
would, therefore, be 43-3 or .30g pounds; or, the saving 
in ice for 1,000 square feet per day would be 309 pounds, 
or, on 6,472 square feet of insulation, the saving would be 
one ton of ice. The saving in refrigerating power of the 
one style of construction over the other, in a cold storage 
warehouse of about 300,000 cubic feet capacity, would 
figure up somewhere between five and six tons of ice 
melting capacity daily, taking into consideration only 
ihe 
problem is thus reduced to terms where the financier can 


the outside square surface of such a warehouse. 


take hold of it and follow it to a business conclusion. 


OTHER TESTS OF MATERIALS. 

The results of other tests on various styles of con- 
struction now frequently found in use in refrigerators and 
cold storage rooms, are given below. The materials 
used are named in the order they occur in the wall, com- 
mencing at the outside. The column headed ‘‘Rate,” 
gives the B. T. U. per square foot per degree of difference 


between inside and outside temperature, at differences of 
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from 25 to 50degrees. The next column gives the number 
of pounds of ice that would have to be melted per day to 
maintain an inside temperature of 36 degrees against an 
outside temperature of 76 degrees for each 100 square 
feet of surface, leaving the opening of doors and cooling 
of material out of consideration. 


76°F. outside. 





_ : Rate 36°F, inside. 
MATERIALS. NEBs DSUs lara tee eg 
100 sq. ft. 
%-inch yellow pine, paper one layer, two 
inches slag wool, one layer paper, %-inch) 
yellow pine, one-inch plain air space in) 
twelve-inch squares, one layer paper, 
Phesoakel Wye Koni jalan) Banas. gaan ceae cance: eaeto 33-2 
%-inch yellow pine, one layer paper, two 
inches mineral wool, one layer paper, 
inch yellow pier. nse. -inciweiis won 3.95 Hip 7 
Same with three-inch mineral wool....... 3-02 85 


%-inch yellow pine, one layer paper, 134 
inches ao cardboard (two-ply), air 
space filling (air cells very small, one to 
two cubic inches), one-inch plain air 
space twelve-inch squares, one layer 
paper, %-inch yellow pine............. \  Beagiy 50 

%-inch yellow pine, one layer paper, 214 | 
inches three-ply patent pariboard air 
space, one-inch plain air space, one layer 
paper, %-inch yellow pine............. 

7%-inch yellow pine, two layers paper, 24 
inches three-ply patent cardboard air 
space, one-inch plain air space, two lay- 
ers paper, %-inch yellow pine, 14-inch, 
plain air space, two layers paper, 7%-inch 
Vellowipinets ce ste saee wha Meleles nite Tey 32.9 

One-inch oak, one layer paper, one inch 
charcoal, '%-inch pine, ifemily refrig- 
Cle EG Gr ot S qoaroln. cutta Gein wo rorie Onno g cee Bee, 160.7 

%-inch yellow pine,one layer double heavy 
cemented paper, one-inch plain air space 
in twelve-inch squares, one layer double 
cemented paper, one-inch plain air 
space in twelve-inch squares, one layer 
double cemented paper, %-inch yellow. 








DIN GAs ee teats ye oy ee aoe ins ae ae lola 4.56 128.4 
One hollow tile (three-inch), one layer 

paper, two hollow tiles, three-inch each. . 1.9 53-5 
One hollow tile (three-inch), rock wool, 

three inches, one hollow tile, three-inch, .802 22.6 





Some of these figures are strictly applicable to ver- 
tical walls only, as air space insulation is more effective 


in a ceiling or floor than in a vertical partition or wall. 
ACCIDENTS. 

A fatal accident occurred recently in an ice factory at 
McKeesport, Pa., which was the more distressing, as the death 
of Thomas Thompson, the victim, was the result of inexcusable, 
not to say criminal,carelessness. An employé of the plant, named 
McCoy, picked up an ammonia bottle and shook it. He then ex- 
tended it to Thompson with the mouth pointing to his face, when 
the cork flew out andthe pure ammonia dashed into Thompson's 
face. His face, mouth, eyes, ears and nose were horribly cor- 
roded by the ammonia, and after some hours of most exquisite 
torture, Thompson died. 

The Bay St. Louis (Miss.) Ice Mfg. Co. began making ice 
in May last, but under the most discouraging circumstances. 
Shortly after starting the works, and before they had left the 
hands of the contractors, while the company were holding a 
meeting at the works, one of the ammonia joints was found to be 
defective, and while an attempt was being made to secure it it 
gave way, blowing the whole head of the drum to pieces. When 
the explosion took place there was a pressure of 215 pounds in the 
drum and eighty in theboiler. Mr. Lathrop, assistant construct- 
ing engineer,was thrown thirty feet by the explosion and knocked 
senseless, while Chief Engineer Armstrong, who was by his 
side, was frightfully scalded from head to feet. Both engineers 
were at the time so injured they were almost incapable of help- 
ing themselves, though Mr. Armstrong crawled out from under 
the house and getting back closed all the ammonia. valves. 
John Dougherty, an engineer, who was looking on, displayed 
his presence of mind by rushing in and shutting off the steam, 
preventing further injury. Neither of the constructing engineers 
named was seriously hurt. The break was at once repaired, 
since which time the company has accepted the plant and been 
successfully making ice. 











The first of two fine cattle ships, built expressly for the 
Atlantic trade, arrived recently from England. There is room 
aboard for goo head of cattle, 300 on each of the three decks, and 
there is room in the hold for 3,500 tons of other freight. 
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We append below the most important new patents, 
relating to the ice, ice making, refrigerating, cold storage 
and kindred trades that have been issued from the patent 
office during the past two months, reported expressly for 
Ice AND REFRIGERATION. 

COOLING APPARATUS. 


No. 449,615. Samuel B. Clemmens, Springfield, Ohio. Filed May 
12, 1890. Serial No. 351,549. Patented March 31, 1891. (No 
model.) 





Claim.—1. Ina cooling apparatus, the combination, 
with the casing, of separate blast producing mechanisms 
mounted within the said casing, conduits for conducting 
the blasts, cooling chambers arranged to deflect said 
blasts and adapted to contain a cold producing sub- 
stance and having a capped opening in each chamber 
adapted to communicate with the outside of the said case 
through suitable openings therein normally closed, 
whereby access may be had to each chamber to allow of 
filling and emptying the same, and suitable air inlet and 
outlet openings in said case for said air blasts. 
ICE CUTTER. 


Henry Bodenstein, Staatsburg, N. Y. Filed June 
Serial No. 356,851. Patented March 3, 1891. (No 


No. 449,516. 
26, 1890. 
model. ) 





Claim.—1. In an ice plow or cutter, the combination, 


with the frame, of the transverse bars or tubes, the lon- 
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gitudinal and inclined brace bars, the marker having the 
rods adjustable with relation to the said bars or tubes, 
the pivoted rod for engaging the marker proper to retain 
the same at a desired point, and the handle or lever for 
throwing the marker to opposite sides of the frame. 


REFRIGERATOR. 


Filed May 24, 1890. 
(No model.) 


No. 447,403. David Gaul, Denver, Colo. 


tial No. 352,991. Patented March 3, 1891. 





Clain.—1. Arefrigerator divided bya suitable parti- 
tion into two compartments—namely, an upper portion 
forming the ice receptacle and a lower portion consti- 
tuting the cooling chamber—the partition separating 
these compartments being provided with valves, a frame 
suitably supported and composed of rods having the 
form of a quadrilateral, the extremities of the rods being 
pivotally connected, extension rods connected with op- 
posite sides of the pivoted frame and also connected with 
the valves in the partition, and an arm secured to the 
pivot located at one corner of said frame, said arm pro- 
jecting outward, chamber 3 being provided with a door 
adapted to engage the free extremity of said arm, whereby 
the closing of the door moves the pivoted frame sufh- 
ciently to actuate the extension rods connected with the 
opposite sides of the frame, thereby opening the valves 
in the partition, substantially as described, and for the 
purpose set forth. 


CAR REFRIGERATING APPARATUS. 


No. 450,976. William S. Parker, Pontiac, assignor of one-half to 
M. B. Mills, Detroit. Mich. Filed August 11, 1890. Serial No. 
361,700. Patented April 21, 1891. (No model.) 


— 





Claim.—A refrigerating apparatus for railroad cars, 
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consisting of the combination, with the train pipe or 
other compressed air compartment of the air brake 
system, of a brine tank having circulating pipes in the 
car, an air storage chamber connected with the car and 
communicating with the said train pipe or compartment, 
a discharge pipe leading from the air storage chamber 
and connecting with the circulating pipes for conducting 
the air thereinto and refrigerating and causing the brine 
to traverse the brine tank and its circulating pipes, and 
means for regulating the rate of discharge through the 
discharge pipe, substantially as described. 


OILING AND COOLING APPLIANCE. 


No. 452,534. Ehregott T.Wink- 
ler, Philadelphia,Pa., assignor, 
by mesne assignments, to the 
American Ice Machine Co. 
Filed September 20, 1887. Se- 
rial No. 250,218. Patented May 
19, 1891. (No model.) 

Claim.—In a refrigerant 
apparatus, the combination 
of an oil reservoir separate 
from and independent of 
the refrigerant circuit, the 
suction or low pressure 
pipe a, partly inclosed by 
said reservoir, a vent be- 












































a il tween the top of the oil res- 
Zh Ip f spe fa § ervoir and said suction 
S |p oy \ pipe,a pump having around 
; I YW its piston rod an oil cham- 
i NZL, [ZZ : 7 
See 0 ff ber connected by pipes with 
Sniff) said oil reservoir to form an 
a oil circuit between said 





reservoir and chamber,and 
means, substantially as de- 
scribed, for circulating the 
oil through said chamber 
pipes and reservoir. 





APPARATUS FOR COOLING PUMPS. 


Charles G. Mayer, New York, N.Y. Filed December 
Patented April 14, 1891. Serial No. 222,892. (No 


No. 450,517. 
29, 1886. 
model. ) 
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Claim.—1. The combination of the high and low 
pressure traps, the pipes 5, 6, connecting said traps 
together, a valve in each of said pipes, and the feed and 
discharge pipe x, communicating with said pipes 5, 6, 
between said valves, substantially as set forth, 


REFRIGERATING VALVE. 


No. 450,575. Charles A. Cox and Charles N. Brockington, Louis- 
ville, Ky., assignors of one-fifth to J. Frank Cox, same place. 
Filed March 20, 1890. Serial No. 344,602. Patented April 14, 
1891. (No model.) . 


Claim.—t. The combination, with the refrigerating 
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compartment containing an expansion header, of a tube 
having an inner contracted 
opening communicating 
with said header, together 
with a valve located at the 
external end of said tube, 
substantially as set forth. 

2. lhe combination, 
with the refrigerating com- 
partment containing an ex- 
pansion header, of a tube 
projecting into the header, 
together with a valve lo- 
cated at the external end 
of said tube, substantially 
‘Sas set forth. 

3. The combination, 
* with a refrigerating com- 

partment containing an ex- 

~ pansion header, of a tube 
having its inner contracted 
portion communicating 
with said header, together 
with a valve located at the external end of said tube and 
carrying a spindle extending through the tube and its 
contracted inner opening, substantially as set forth. 





REFRIGERATING COMPOSITION. 

No. 450,862. Robert R. Graf, Baltimore, Md., assignor of one-half 
to Ferdinand W. Reis, same place. Filed November 28, 1890. 
Serial No. 372,892. - Patented April 21, 1891. (No specimens.) 
Claim.—The herein described refrigerating composi- 

tion, consisting of a mixture of monocarbonate of soda, 

muriate of ammonia, nitrate of ammonia, nitrate of pot- 
ash, potash alum, chloride of sodium and glycerine, in 
the proportions substantially as set forth. 


CONDENSER COIL. 


No. 452,535. Ehregott T. Winkler, Philadelphia, Pa., assignor, by 
mesne assignments, to the American Ice Machine Co. Filed 
September 20, 1887. Serial No. 250,219. Patented May ro, r8qr. 
(No model.) 

Claim.—In the circuit of an 
ice making or refrigerating ap- 
paratus, a valve having the 
outlet and inlet openings at 
angles to each other, and the 
latter provided with a plug 
seat, and said plug having a 
plunger of greater length than 
that part of the opening below the plug seat. 
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ICE MAKING MACHINE. 


No. 452,536. Ehregott T. Winkler, Philadelphia. Pa., assignor, by 
mesne assignments, to the American Ice Machine Co. Filed 
September 20, 1887. Serial No. 250,220. Patented May 19, 1891. 
(No model.) 

Claim.—In a refrigerating apparatus, the combination 
of a high and low pressure pump, a condenser having 
pipe connection with the high pressure side of the pump, 
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an outlet pipe for the condenser, having a flow valve, an 
evaporator having pipe connection at one end with the 
condenser outlet pipe and at the other with the low 
pressure side of the pump, and a governor engaging at 





one end with said flow valve and connected at the other 
end with the pipe between the evaporator and the low 
pressure side of the pump, the pressure in said pipe 
actuating the governor to control the flow valve, sub- 
stantially as set forth. 


REFRIGERATING MACHINE. 


No. 451,393. George H. Holgate, Atlanta, Ga. Filed February 4, 1890. 
Serial No. 339,212. Patented April 28, 1891. (No model.) 
Claim.—1. In a refrigerating device of the described 

class, the com- 
bination of the 
absorber A, pro- 
vided with a 
filter, the reser- 
VOLE eeac Omll= 
municating with 
said absorber 
through the coil 
z, the heating 
receiver D, con- 
nected with the 
reservoir B, the 
intermediate 
force pump C, 
the coil g within 
said receiver D, 
the still con- 
nected at one end with the coil 9 and at the other with 
the receiver, and the tanks @”’ and 4’, connected with 
the receiver and the still #, respectively, and connected 
with the absorber, substantially as and for the purpose 
specified. 


















































COMPRESSION PUMP. 


No. 452,537- Compression 
pump for ice making ma- 
chines. Ehregott T. Wink- 
ler, Philadelphia, Pa., as- 
signor, by mesne assign- 
ments, to the American 
Ice Machine Co. Filed 
September 20, 1887. Serial 
No. 250,221. Patented May 
19, 1891. (No model.) 

Claim.—-In a refriger- 

ating apparatus pump a 
working chamber having 
outlet ports in the upper 
side of a horizontal cyl- 
inder, inlet ports in the 
lower side of the cylin- 
der, and all the ports 
closed by valves having 
their heads adjacent to 
the bore of the cylinder, 
and a water receptacle inclosing only the upper part of 
the horizontal cylinder. 
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REFRIGERATOR CAR OR BUILDING. 

No. 453,047. Joseph F. Hanrahan, Detroit, Mich. Filed October 25, 
1890. Patented May 26, 1891. Serial No. 369,303. (No model.) 
Claim.—-In a refrigera- 

tor or like structure, the 
combination, with the 
sheathings A # and tim- 
bers C, dividing the wall 
into dead air spaces, of the 
layers of paper applied to 
the sheathings, and the 
cords or strings interposed 
between the timbers and 
sheathings and adapted to imbed themselves into the 
latter and into the paper. 


ICE MACHINE. 


No. 453,084. Thomas J. Lemon, New York, N. Y. Filed July ro, 
1890. Serial No. 358,245. Patented May 26, 1891. (No model.) 
Claim.—1. Inan ice machine, the combination, with 

a tank and molds supported therein, of a rotary spiral 

stripsurroundingthemolds — 4 . ee 

and forming an agitator, See 

substantially as described. 
2. Inan ice machine, 

the combination, with a 
tank and molds supported 
therein, of a spiral and 
flanged strip surrounding 
the molds, and means for 
rotating the strip, substan- 
tially as described. 

3. In an ice machine, 
the combination, with a 
tank and molds supported 
therein, of askeleton cylinder surrounding the molds and 
formed of an inverted U-shaped frame, etc. 





REFRIGERATOR. 
No. 454,747. Charles H. Leonard, Grand Rapids, Mich. Filed 
Nov. 22, 1890. Serial No. 372,371. Patented June 23, 18qr1. 
(No model.) 


Claim.—1. 
taining a 


A refrigerator consisting of a case con- 
provision chamber and an ice receptacle 
chamber, a rod E, arranged horizont- 
ally in the base of the ice receptacle 
chamber in juxtaposition to the front 
portion thereof,and an ice receptacle 
3, provided at its bottom with base 
supports G, engaging the horizontal 
rod, so that the ice receptacle can os- 
cillate thereupon asacenter and when 
swung outward serve to close the front 
opening of the ice receptacle chamber 
and thereby prevent the exit of cold 
air, substantially as described. 
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PIPE COUPLING. 

Enoch Lawson, San Francisco, Cal., assignor of one- 
Filed July 13, 1889. 
(No model.) 

Claim.—1. In a pipe coupling, substantially as de- 
scribed, the combination of the interior sleeve or union 
tapered upon its 
Syke oes inte- Lj 
riorly threaded to yy ———) 
engage the threads ee pay cece 
of the pipe sec- 
tions, the interiorly 
tapered outer acne 
sleeve adapted to ay, ’ 
be placed upon the 
sleeve B, the packing rings placed upon the pipes within 
the outer sleeve and against the ends of the inner sleeve, 
the flanges or disks also placed upon the sections of 
pipe and bearing against the packing rings and ends of 
the inner sleeve, and bolts connecting said flanges and 
adapted to draw them together, substantially as de- 
scribed, for the purpose set forth, 


No. 438,752- 
half to Phillip Leprohon, same place. 
Serial No. 317,460. Patented October 21, 1890. 
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THIS ENGRAVING REPRESENTS THE WORKS OF THE 


BIUMUGF 166 Machine GO., Gincinnati, Ohio. 


; Manufacturers of Ice and Refrigerating Machines, exclusively. The Absorption Machine, made by the Blymyer Ice Machine 
Co., is superior to any Compression Machine, either as a Refrigerating or Ice-Making Machine. It requires no steam engine or 
complex moving machinery. It saves 25 to 4o per cent of the fuel, and saves ammonia and labor. The cost of repairs is 
small, and the machine will outlast Compression Machines several times over. It is not necessary to buy these machines in pairs, 
as there is no danger of serious stoppage. These machines are RADICALLY DIFFERENT from all other Absorption Machines, and 
are In every way superior to them. 










































































ELOW will be found a list of Ice-Making and Refrigerating Machines made by us. Every one of these machines has been in continuous tse since 
erected, and is in use now. None have failed to fill their guarantees satisfactorily; none have been superseded by other machines. The entire 
capacity of our works having, up tothe present time, been taken up with the manufacture of Ice-Making Machines, no agents have solicited orders 
for Refrigerators. Such orders as have been taken have been merely incidental. Having easily taken the lead in the Ice-Making Machine 

field, the manufacturers, with their enlarged capacity, will now enter the Refrigerator field (which is much the easier of the two in which to make a 

good record) in earnest, and respectfully solicit correspondence. Send for our catalogue. 





ICE-MAKING MACHINES. ICE-MAKING MACHINES. 





No. Size. NAME. ADDRESS. No Size. NAME. ADDRESS. 
1 Veron.) Meridian ice MigiCo.. eds. ences Meridian, Miss. *#Y S27 Lon.| Gibsom House jo 7. S2ace cemsanes een Cincinnati, O. 
1 10 a Baton Rouge Ice Mfg. Co........... Baton Rouge, La. #4] 10 2? Palace Hotel San Francisco, Cal. 
1 Ws a Evansville lce and Cold Storage Co Evansville, Ind. #1 30 é The People’s IceCo mies eects ae ce Sirmingham, Ala. 
1 5 2 HAVIANLOME SL eee ote olen lates. satelite co Jeanerette, La, *Y] 35 os Citizens ice Col. trace tee a LOS <A Ngeles. al, 
1 15 “ Lookout Ice and Cold Storage Co... Chattanooga, Tenn, **Y 20 ce Civile WwW Bitecc.. casement ae Colorado Spr’gs,Col. 
1 10 ve NEOTEUS RCECO Papen sett sip ceninclee alan Jackson, Miss. *] 30 2 Pueblo D.W. Ice & Cd.S.Co., (2d Order) Pueblo, Col. 
1 15 st eed Ciara lLCe COO scse sos penn efaine sits Texarkana, Tex. **] 60 Colorado Ice and Storage Co....... Denver, Col. 
1 30 Lookout Ice & Cld. Stor. Co.(2d Order) Chattanooga, Tenn, FY 25 = ib Corneil ys. 2. oct ate ee ...e+| Lampa, Fla. 
1 5 2 Gadsden ce Gout anemone tee Gadsden, Ala, ee] 5 - Mr. H. G. Meumiamiy, 2 .cccne les os Bessemer, Ala. 
1 6 “ SpE LGHkGe COs cesintenctiecnicstlnercee Sheffield, Ala. ery 20 : Consimers IceCose.- 26. cassan teee Vicksburg, Miss. 
1 5 * Decatuc lice: Con-was seer oe osteaeeeine: Decatur, Ala. *e] 35 ? Artificial Ice and Storage Co....... Canton, O. 
1 30 id Crystal lee: Cooma crecne oh eve <4 Wichita, Kan, PIE, 12% ” EP rigidiiceNit os Core cacao vente ats Joplin, Mo. 
1 3 2 DSHtONMLCe CON peace cee tes vee sna ods, DEMON. Dex: a | 30 fs Crystal ice erreaess uate Albuquerque, N. M,. 
1 5 = Van Buren Ice and Coal Co......... Van Buren, Ark. ee 15 ” Meridian Ice Co. Meridian, Miss. 
1 S 3 Biloxi Artesian Ice Mfg. Co........ Biloxi, Miss. #] 5 “e Day ton LegCo’ jects reve auenatee Dayton, Tenn, 
1 25 % Hutchinson Ice Mfg. Co............ Hutchinson, Kan, **] 15 4 Decatur Ice Co. (2d Order).......... Decatur, Ala. 
1 12 “ ParkersDure LCE COin..00 nas secmens Parkersburg, W.Va. ey 1236” The Ruddick Artificial Ice Co... Columbus, Ind. 
1 30 Ze WIMIOR- EGO’ CO x. Seicsins waicisa masta wiziels wialere Denver, Col, *F] 10 x Mr. August Erath........... ...-...| New Iberia, La. 
1 3 c Dominick & Karston................ West Point, Miss. **] 55 “ The Crystal Ice Mfg. & Cd. Sto, Co. Columbus, O. 
1 3 $f DeCoppet Ice Co...... Sere east Somerset, Ky. wr] 32 ds Cousumers Ice Co. (2d Order).......| Sam Francisco, Cal. 
1 35 “ Evansv’le Ice & Cld.Stor.Co.(2d Order), Evansville, Ind. **] 15 2 Peru Ice and Cold Storage Co...... Peru, Ind. 
1 2 a Van Horn & Chanibers............. Lebanon, Ohio, aPI 5S ‘4 The Crystal Ice Mfg. and Cd. Stor. Go. (2d Order) Columbus, O. 
1 4 SOM. WV COD sy aia. slot selec abo yeep ee Demopolis, Ala. ee 32 a Lafayette Artificial Ice Co......... Lafayette, Ind. 
1 12 Huntington Ice and Storage Co..... Huntington,W.Va. ek] 50 2 R. T. McDonald & Judah Hart..... New Orleans, La 
1 15 4 Corryville Artificial Ice Co......... Cincinnati, Ohio. #e] 12 ie John Hoey (Hollywood Hotel)...... Long Brauch, N. J. 
1 S Tupelo Ice Co.......... Lilbee Coreen | pk apelo, Niiss: **] 15 Bridgeport Electric and Ice Co..... Bridgeport, Ala. 
1 - 30 + Wheeling Ice and Storage Co...... Wheeling, W.Va. **Y 5 - Wieisctimat .& Coin .usseaes ot svaes | Citicinnati, O. 
i 10 = Ft. Payne Ice and Cold Storage Co.) Ft. Payne, Ala. a ee ete ene a ee ; 
*] 10 » Chtonato Beach Co. (Hotel del Coronado) San Diego, Cal. ** These machines were erected in season 1891, 
a 1 Pe Walter Aiken (Hamilton Hotel)..... Hamilton, Bermuda 
*] 20 e Decatur Cold Storage and Ice Co... Decatur, I]. 
*Y 12 i INEARIORER COC OM, aig vigisiel tc cccitsies/o «ett Mine ea 
*] 35 ue Dayton Ice Mfg. & Cold Storage Co ayton, O. 
*] 30 . Zanesville Artificial Ice Ge ....| Zanesville, O. REFRIGERATING MACHINES. 
*1 35 x Evansv’le Ice & Cld.Stor.Co.(3d Order), Evansville, Ind. : 
*] 3 a WOMBOLS A CCULEIS cdc cies. eters naie’s Columbus, Miss. ae , 7 
*] 5 ‘’ Lebanon Artificial Ice Co.... ......| Lebanon, Ky. 2 50 Ton.) Louisiana Brewing CO} ees ....| New Orleans, La. 
*1 IS = Cynthiana Elec. Light & Power Co Cynthiana, Ky. 1 40 = Toledo Brewing and Malting Co... Toledo, O. 
*] 5 i Grenada Cream’y,Cld.Stor.&Ice.Co Grenada, Miss. 1 40 a Hudepohl & Kotte (Brewery)....... Cincinnati, O. 
| 15 ry WVaSi IO LOM ECS Oi. 66-605 tana dee Washington, Ind. 1 50 “4 Savannah Brewing Covet We Savannah, Ga. 
*] 30 eo Wheeling Ice & Storage Co.(2d0rder), Wheeling, W.Va. 1 25 ¥ Schantz & Schwind (Brewery).. Dayton, O, 
*1 32 # Constimecs LcejCowk 2.2... scleasian ce San Francisco, Cal. 1 15 ? John Smith’s Sons (Brewery)..... Youngstown, O, 
*] 15 = Shelbyville Artificial Ice Co....... Shelbyville, Ind. i 12 “4 Christ Diehl (Brewery) Defiance, O. 
*1 30] eae Pueblo Distilled Water Ice and Cold 1 i Genessee Oil Works............ Buffalo, N. Y. 
SOSEARS LOar. oy Wine ce eb ow cdingseine Pueblo, Col. 1 12 4 S. Davis, Jr., & Co. (Packers).. Cincinnati, O. 
*] 15 z Siri nner & OisO ss. a cig'as.c.- oe .... Topeka, Kan. 1 50 2 Occidental Packing & Provision Co Lincoln, Neb. 
*) 35 e Fort Wayne Artificial Ice Co....... Fort Wayne, Ind, i 15 = Thos. McFadden, Jr. (Cold Storage Pittsburgh, Pa 
*] 35 x Evansv’le Ice & Cd.Stor.Co. (4th Order), Evansville, Ind. ad 15 " Grocers’ Supply Co, (Cold Storage) Pittsburgh, Pa. 
*) 55 a Dayton Ice Mfg.&Cd.Sto.Co.(2d0rder), Dayton, O. *] 40 : Adolph Coors (Golden Brewery Golden, Col. 
*] 15 2 Ashland Artificial Ice Co........... Ashland, Ky. *] 20 . Kr. Conrad (Brewery).... sta cees Anaheim, Cal, 
*] 50 4 Corryville Artificial Ice Co, (2d Order) Cincinnati, O. *] 25 The Sachs-Prudens Ale Co Dayton, O. 








* These machines were erected in 1890. 





* These machines were erected in 1890, 
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DIRECTORY OF —— 


Ice Factories, Ice Dealers and Cold Storage Houses 


THE PICTET ICE WORKS, NORTHWEST COLD STORAGE & ICE CO. EXCELSIOR ICE & COLD STORAGE CO. 


Manufacturers of Artificial Ice from Filtered Wm. McGuire, Sec’y and Treas. Tce Gabaron st ail, 
and Bee mabe : Lake E aa Water. © HePrescorr Pree. Wa) Lewis sVice-Pres, ce capacity, 80 tons daily. 
apacity ons per day. a . y he Ie i 
20, 22 & 24 Center St ‘ei Cleveland, O. W™. McGurre, Mgr, Portland, Ore: phe eons Ssem Nashville, Tenn, 
THE WASHINGTON MARKET CO. STANDARD ICE CO. GEORGIA ICE CO.---N. 0. ICE MFG. CO. 
Central, accessible and close to business, with Daily capacity, 135 tons, Capac’y, 40 tons daily, Capac’y, 80 tons daily. 
yver 300,000 feet cold storage space, Office: Wall Street. J.M.Bratu,Gen.Mgr. H.H.Bianx,Supt. N.O. 
Center re irket: 7th and Pa. Ave., N. W. Factories: Atlanta, Iceville and West End. Atl Ge = N Orl L 
Washington, D. C. Morris BENJAMIN, Mer. Atlanta, Ga. tlanta, Ga. ew Orleans, La. 


CENTRAL ICE CO. J, WALTON CURTIS, JAMES MCCARTHY & SON, 


REPRESENTING Lookout Ice & Cold Storage Co. ICE BROKER, Wholesale and Retail dealers in Ice, 
Chattanooga Ice & Bottling Co, ee = < nae 
Ice C api acity, Bie Spring Ice Co. Ice bought and sold on commission, Winter and Summer Shipments, 
125 Tons daily. Chattanooga, Tenn. P.O. Box 1264. Boston, Mass. Lake Bras D’Or, Nova Scotia. 


(SESS ESRC SSCS S SECS TREC TCR OCR ES CCRC SREP CECE EE OSCE ESE RCC 


HUDSON, 
GIFFORD BROS, as 
ELEBVATING 
> + + ICE CONVEYING 
LOWERING 


Send for Catalogue : : E 
and Price List. se es = = = 








CHAIN FORGINGS, ENGIN BSA NiDe Olin kos 


oieal ilo tele oo te lee ‘THE CLIMAX COUTTS 


COPPER AND IRON MFG. CO. 


MANUFACTURERS OF 


Sheet Iron Tank Work 


uv FORVIGE. PAG RORIES: 
Also Manufacturers 0! PACKERS= Lie 


Galvanized Iron . 


Resear CANS eatinares: 


N. E. CORNER SECOND AND Si: LOUIS, MO 


LOMBARD STREETS. 








A NEW AND ORIGINAL INVENTION. 
Unsurpassed for Efficiency, Strength, Durability and Economy. 


Investigation will establish its superiority over every other known pipe- 
joint, particularly for Ice and Refrigerating Plants using ammonia. 
For further information, testimonials, prices, etc., address 


@ ENOCH LAWSON, 


229 FULTON STREET, 
SAN FRANCISCO, CAL. 
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pa ae IRON «° ENGINE- “WORKS 


LANSING. MICH. 
WVANUFACTURERS OF 
COMPOUND 
SS CONDENSING &§ 
AUTOMATIC : 
ENGINES. 


BOILER SHEET IRONS®TANK WORK 


Makers and Cold Storage Plants a Special 
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This cut shows our Feed Water Heater a 


STILWELL’S 
PATENT IMPROVED 


Lime Extracting Heater. Uses 
Exhaust Steam. Separates the 
oil from the Steam and Water. 
It Regulates the Feed. The 
Pipes Never Pound. Prevents 
Scale in Steam Boilers, remoy- 
ingalllmpuritiesfrom the water Hi 
before it enters the Boiler. 
THOROUGHLY TESTED. 

Over 4,500 of them in daily use- 
This upright view is a fae-simile 
of the appearance of the shelves 
of a No. 5 Heater at work on or- 
dinary Lime Water when the 
door was removed after the 
Heater had been running two 
weeks. 


ILLUSTRATED CATALOGUE FREE. 


V" ESTABLISHED : 
IN 1866 Q 











































































































THe P. FLEMING COMPANY i 


A. TSCHOPIK & SON, Proprietors. 


IRON PIPE, FITTINGS 
Ak® BRASS GOODS 


A full line of Asbestos Rubber and other 
Packing suitable for Ice Machines. 


CHATTANOOGA, TENN. 





7} 


SEND FOR PRICE LIST 
AND DISCOUNTS. 


REFRIGERATION 


boiler freed from scale producing elements and 


NEW FEED-WATER PURIFIER AND HEATER 
USES#ALV 2; STEAM=— 


erfectly purifies tne teed-water and delivers it to thi 
Bea Y GUARANTEED. 


nd Filter combined. P 
sediment, 























STILWELL & BIERCE MANUFACTURING CO., DAYTON, 0. 


— | a0. 
Weanencutvarssranesesuoestessssunauaunensunsuauuaunsuseuaeuauacunsnaeaseneneesseneuaeauuasuseaseaeneuseneesuuauaeuaenauaensenenseateestsntsnataeuaearseee, 


CONSULTING ENGINEER, 


AND EXPERT IN 


166 Retrigerating Machinery 


701 STOCK EXCHANGE BUILDING, 
~+~--~-- CHICAGO. 


A. W. SWANITZ, 
* 


RRESPONDENCE 
OLICITED 





DRAPER’ S SELF-RECORDING 


THERMOMETER 


This instrument is especially adapted 
for use in cold storage warehouses and 
freezing rooms, for keeping a correct and 
continuous record, in ink, of the tem- 
perature, affording absolute proof of the 
temperature maintained. 

Size 14x20 in. Price, $30. 
Size 9x1l4in. Price, $15. 
Write for particulars. 


THe DRAPER MFG.CO. 


152 Front St., NEW YORE. 


oy) 


usa 


Fi 


tT 


: 





JOHNSON, 
MCCARTHY 
& JOHNSON, 


MANUFACTURERS OF 


THE JOHNSON 
COMPOUND ah 


mmonia (ompressor 


—AND 


' ICE * REFRIGERATING 


Na 
ay MACHINES ...... 


2 


oe 


Office, Room 76 Worcester Block, 


PORTLAND, OREGON. 


166 Machine Wanted 


A second-hand Ice Machine wanted at once; capacity from 


ro to 25 tons; must be in good condition. Give full particulars. 
A D. T., care IcE AND REFRIGERATION, 
S 


street, Chicago, Ill. 


ddress L. 177 La Salle 


Telémeter Instruments. 


For recording and indicating temperature and pressure at a 
distance. 


Particularly adapted to Cold Storage, to indicate 
mane he in the office or 
room the temperature 
=} in any or all the refrig- 
- ff erating rooms. 


engine 






FOR DESCRIPTION AND 
PRICES SEND TO 


STANDARD THERMOMETER GO. 


PHRABODY, MASS. 


New York Office, 18 Courtlandt St. Boston Office, 70 Pearl St. 


Gas and Gasoline Engines 


—OVER 3300 IN USE— 


BEST AND CHEAPEST 


POWER FOR 
ba 
«, 


Refrigerating 
Machines 
No Skilled Attendance. 
No Boiler, Heat or Danger. 


Started at once for short or 
long duty. 
Sizes, }2 to 100 horse-power. 


Can be used incountry or city. 


PHILADELPHIA, 
CHICAGO, 


33d and Walnut Sts 
151 Monroe 8t., 





14 * ICBO AND RRERRIGERA LIONG (JULY, 1891. 


IMPORTANT TO ICE MAKERS. 


4 TRI-SODIUM PHOSPHATE GHEMIGAL WATER PURIFIER. + 


PATENTED — 

A staple salt for the purification of water, HOT or COLD, free | By its use the impurities are rapidly eliminated from hot or 

from injurious action to ice, water or metals. cold water, by precipitation in tanks, producing a clear, 
It prevents incrustations in boilers, and yields an absolutely soft, wholesome water for freezing or other purposes. 

pure steam for condensing and freezing. ; ae 
It will prevent incrustations or corrosion to cooling coils, Send for our book ‘‘ Worth Knowing,” containing valuable 

when applied to.water passing over them. } information on Water Treatment. 

KEYSTONE GHEMIGAL GOMPANY, Patentees and Manufacturers, 
3 South Front Street, PHILADELPHIA. EBs 65 South Canal Street, CHICAGO. 
—___ ____STRONG TESTIMONY 
CHAMPION ICE MANUFACTURING AND COLD STORAGE co. 

KEYSTONE CHEMICAL Co, CovincTon, Ky., June 27, 1891, 

Gentlemen: In answer to your inquiry as to how we like your Tri-Sodium Phosphate, will say that we have been using it for two years with the best 


of results, both here and at our plant in Ironton, O. We find that it keeps our boilers clean, and the condensed steam from them is absolutely pure and 
therefore does not effect the ice manufactured from it in the least. Condensed steam from boilers usually carries an insipid, smoky or bitter flavor with 
it into ice, but this is entirely overcome. We have the reputation of having the best artificially manufactured ice in this country; it 1s clear, odorless and 


tasteless, in fact absolutely pure, and we ‘* bank” our last dollar on your Tri-Sodium Phosphate. Yours truly, - oa 
(coPY R. W, DUGAN, Sup’t and Treas. CHAMPION ICE MFG. & COLD STORAGE CO. 


CAPACITY ) GANS GALVANIZED IRON 
yy’ WE MAKE THEM, ypo~ 


) WE MAKE THEM 


A BREWERS AND FOR THE TRADE 
' 0 READ TESTIMONIALS: 


WASHINGTON, D. C., November 29, 1890. 
It gives us great pleasure to recommend your Ice Moulds to any one requiring a 
first-class Ice Can. Out of over two thousand cans in daily use for over six 
months we have not had a single leaky one yet. The ice blocks, 300 pounds in 
weight are discharged from them with great ease within a few minutes time, and the 
loss of shrinkage hardly perceptible. 
J. Harrison Johnson, Pres’t. THE HYGIENIC ICE CO. 

















WRITE 





















ee 


PRICES 


























ape ee S 


Mempuis, TENN., November 24, 1890. 
We write to ask the price of Ice Caus for next May delivery, Our experience with 
the cans bought of you the last year is so satisfactory, that we intend to give you our 
business in the future. Your cans have done well in the years’ service, and. so far as 
we can see, they are as good as when built, material and workmanship on same being 
thoroughly honest and good evidence that you intend to remain permanently in the 
business, and do good, fair, square work. 


BOHLEN-HUSE MACHINE & LAKE ICE CO. 





















































































































































































































































MFG. 60. 


LINN, EVERETT 
and CLINTON STS. 


CINCINNATI, O. 
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TANKS AND SHEET IRON WORK 


OF EVERY DESCRIPTION. 


Charles RiverlronWorks.. 


EOWARD KENDALL 
GEO. F. KENDALL, 


» 
JAMES H KENDALL Recs aes 


EVERY DESCRIPTION , 
Presented by 





CONTRACT FOR THE COMPLETE EQUIPMENT OF 


ICE MAKING®8COLD STORAGE PLANTS. 









E. C. SAULS. CoG 


SAULS BROS. 


MANUFACTURERS OF 


Salil AULOMAtIG 
06 Gan_FIN6P : 


Fills Automatically and prevents flooding the 
bath. Save time, labor and money. Over 


150 


In use in prominent factories. Send for testi- 
monials and prices. 


SAULS BROS. 


COLUMBUS, GA. 


SAULS. 
























































































































































































































































































































































Practical, not Theoretical 


Over 15,000 in daily use. 








ON THE MARKET SINCE 1884. 


Did You Ever Stop 


to think what 

it means 

to have the water 
carried uniformly 
at 

the proper level ? 


IT MEANS 


safety, 
saving 
steady 
and 
more of it, 

no leaky tubes, 
no burned boilers, 
no stoppage 
for expensive 


ALL 

of 

which 

YOU CAN 
secure 

for 

merely 
nominal cost, 


BY USING 


The Reliance Safety Water Golumns. 


THE RELIANCE GAUGE CO. 


101 EUCLID AVE., CLEVELAND, O. 





of fuel, 
power, 


repairs. 






































| INCLUDE THEM IN 
| ALL BOILER 
| SPECIFICATIONS. | 


Send for Price List. 


For Sale eee 





REFRIG: 
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ERATION 45 


The “VULGAN” Ice and Retr 'gerating Machine, 


TESTIMONIALS 


a 
ev ENTERPRISE BREWERY, 


San Franciseo: 

“The 24-ton Refrigerating 
Machine has been running con 
tinuously since 1887, and has 
proved economical and satis 
factory in every resp2ct." 
HOTEL DEL MONTE, Mont*y: 

“The Ice Machine now in 

£} operation at Hotel Del Monte is 

and has been since its comple 

Z| tion a very satisfactory plant. 
We take pleasure in cordially 
recommending this variety of 
machine to any who may re 

quire its use."’ 

HOTEL RAFAEL, San Rafael: 

“The ‘Vulean’ Ice and Re 

frigerating plant is satisfactory 
in every respect, and is doing 
more work than was guaran 
teed. A model of good work- 
manship, The ice is clear.” 
SOUTH SAN FRANCISCO 

PACKING & PROY. CO. : 

“It gives us pleasure to state 
‘|that the Refrigerating plant 
furnished by the Vulcan Iron 
Works for our packing house, 
in 1886, has been in operation 
'|since then, and has given the 

best results, to our complete 
satisfaction.” 

MILK RANCH, 

Penn’s Grove, Cal. + 

“We have been for the past 
year, and are now using, a 

=|‘Vulcan’ Refrigerating Machine 
3j manufactured by the Vulcan 
Iron Works, for the purpose of 
cooling from 800 to 1,000 gal- 
lons of milk per day, shipped to 
San Francisco and San Rafael, 
“land find the work done by it 
entirely satisfactory.’ 


THE VULCAN IRON WORKS, [35- 45 cram St. San Francisco, Cal, 


IV ASTIN Ale eae lV Lao 


ICE.-CANS 


WRITE FOR ESTIMATES. 


44 & 46 North Broad Street, ATLANTA, GA. 


SELDEN’ S PATENT ACKINGS 


FOR STUFFING BOXES 


The BEST Packing for Am- 
monia, Air, Steam or Water. 
Used in Ice and Refrigerating 
Plants in this and other count 
ries. Give itatrial If your 
supply store does not keep it 
in stock, ask him to get it 
from the manufacturer. 


RANDOLPH BRANDT, 
38 Cortlandt St., 
New York, U.S. A. 
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MANUFACTURERS OF 
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HEERDEGEN WATER INDIGATOR 


We make investigations for subterranean water and furnish reports as to the 
number of streams, their exact width, direction of flow, approximate depth below 
the surface, and quantity of flow. 

The great advantage of having a well located, Is: 

1. We locate wells only at such places where we find subterranean KLOWING 
Streams; this is a full guarantee of getting wells, which will never drop off or give out 
in time of draught, which is the case where wells are supplied by seepage water only. 

2. We can follow the course of a subterranean stream for any distance and 
select the proper place to sink the well. 

3. We state the approximate depth of the stream below the surface, which en- 
ables our customers to make an estimate of the cost for sinking the well by the foot. 

4. Where the supply of an ARTESIAN WELL is obtained from a running stream or 
a spring, instead of seepage water, in NINE CASES OUT OF TEN IT IS OF GOOD QUALITY. 

5. If there are any springs in the neighborhood where a well is wanted, we can 
trace the underground outlets of same or the supplying flow for any distance. 

6. Where water of low temperature is wanted for cooling purposes, such as 
for BREWERIES, ICE FACTORIES, distilleries, oil refineries, etc., none cooler 
than artesian well water exists. 

7. Our method of locating wells eliminates all and every risk of failure: 

Estimates are given for sinking wells, with guarantee of water, where supply 
from artesian wells is desired. 

We have successfully located a large number of wells. 

For particulars apply to 


HEERDEGEN & SCONEL. 


48 EXCHANGE PLACE, NEW YORK. 





AUG, OHLSEN. JOS. MECKLER. 


QUEEN CITY 


Omnibus and Wagon 


MEGACO. 
Builders of all Kinds of Vehicles 


Cor. Charles and Plum Sts., 


CINCINNATI, 





oO. 
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THEO. O.VILTER,Prest.& a 
ALBERT WALLBER,Vice sf 
WM.O.VILTER, Secy ‘ie 








ORUISS ENGINES, 
a lo Brewers and Bottles, . 


RIS 


oe hier eo 


FOR BREWERIES, PACKING HOUSES, 
CONFECTIONERIES, 
COLD STORAGE HOUSES, ETC. 


Direct Expansion or Brine SUSteie <> MILWAUKEE, WIS. 


Van Winkle Gin ® : Machinery GO. ivweco am 


MANUFACTURERS OF — 


eT KEELING ICE MACHINE 
oy .. AUTOMATIC... 
FOR ICE MAKING, COLD STORAGE PLANTS, BREWERIES, PACKERS, ETC. 


WRITE FOR ESTIMATES AND FURTHER INFORMATION. 


-VAN WINKLE GIN AND MACHINERY Co=—= 
_ OFFICE. 210 MARIETTA STREET. ATLANTA. GA. 


ICE ® MACHINES 


(WINDHAUSEN’S SYSTEM.) 


POUNISIMNE COIS tRyAIN ee (CO) 


a LOUSVIDDE SK Ve es 
(No th the (rade Pecuae 


We have recently secured the sole 
right to manufacture and sell Winp- 
HAUSEN’S CARBONIC ANHYDRIDE ICE AND 
REFRIGERATING MACHINES inthe United 



































































































































































































































































































































































































































States. These machines have gained 




















a wide reputation on the continent for 
their simplicity, durability and econ- 
omical running. They have been in- 
dorsed by the German government, an 
eighty (So) ton machine having been 
placed in the powder works at Spandau. 
They are also fast superseding other 
systems in the prominent breweries of 
Germany, nearly 200 being in operation 





already. They are the only machines 
using carbonic anhydride which has 





uch a great range of expansion, pro- 
duces such intense cold, and is cheap, 
odorless and easily obtained. The above cut represents the No. 2 Machine at the Terre Haute House, Terre Haute, Ind. 


WRITE TO US FOR FURTHER -o 
PARTICULARS ‘ 


AINSLIE, GOGHRAN & GO. * REFRIGERATING PLANTS 
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COLUMBUS IRON WORKS __[{bsorption Ice Machine 


IMPROVED 











SUCCESSORS TO 


H. D. STRATTON & CO. 


















































































































































































































































Established 1853. 
Incorporated 1856. 













































































































































































W.R. BROWN, President. 
W. COOK, Superintendent. 


Machines from 5 to 33 tons ca- 
pacity per 24 hours, or larger 
if desired. 


94 Machines Built 
and allin successful operation, 


More Ice Making Machines sold 
in the South than by any other 
establishment. 


















































No expensive building required. 
No pressure on machine when 
stopped. 































































































































































































































































































































































































Send for price list and illustrated 
circular with location of ma- 
chines. 







































































This establishment was the first 
to turn outa perfect and com- 
plete Ice Machine, and has 
been in the business 21 years, 
constantly manufacturing and 
improving, and are prepared 
to furnish the most reliable 
and economical machine in the 
market, 


BY THE .. PaIRRTS IRON WORKS CO. COLUMBUS, GA. 


TNé-AMePiGan . 166. Maching .Gompany 


SOLE OWNERS OF THE AG " E 
KLINE-AND WINKLER AUTOMATION «= | -EF RIGERATING =e 


—— = ICE MAKING MACHINE SYSTEM 


Simplicity of Gonstruction, 
Durability, 
Eificiencu, 
Economu. 










































































































































































































































































































































































































































































@ 
IGE-MAKING on 
REFRIGERATING 
PLANTS 


From One Ton to Two Hundred 
Tons daily capacity. 


Over OO ea: 


nables us to work with warmer water and less 
1. licity of construction. Every part is simple and complete, is ex- 4. Our Patent Gas Condenser e a irme ess 
sade ree vas asily got at and can be readily understood and handled by water than any other machine, as the water is applied DIRECT on the hot pipe 


without waste or slop on the surroundings. \ , ; 
Ber erat ewe 5. Wecan make more ice or cold air than any other machine, WITH THE 














































































































































































































































































































2. The freezing process is completely automatic (WHICH NO OTHER SREEZ- SAME AMOUNT OF FUEL. Experts have placed the difference in our favor 
ING SYSTEM POSSESSES), through the action of our patent evaporation pres- at not less than 25 degrees. 
sure regulator; it saves valuable working time. Every part ee oe of 6. The Condensers and Freezers will not stop on account of sediment. They 
the other, and can be overhauled or replaced without stopping the whole machine. never require cleaning. They clean themselves while at work without sepa 
3. That ice is manufactured from distilled water, which is free from disease- rate attachment. Our freezing coils are so constructed that no pipe joint is used 
producing germs, suc h as abound in ice frozen on rivers and ponds, is chemically inside of the tank, and each coil is independent of the other. Hach coil section 
pure, and is infinitely preferable to the natural product. can he taken out while working without interference with the other sections. 


Company’s Offices, 35 Broadway, Rooms 72, 73, 74 and 75, New York. 


18 . ICE .. AND «. 


PENNSYLVANIA IRON WORKS COMPANY, 
RANKIN... 


0 . Retrigeraving Maoliine 


EMBODYING THE LATEST IMPROVEMENTS IN 
ABSORPTION MACHINES. 


MANUFACTURERS OF 





Ice Machine 
| References 


x 
ANY 


W. HL. RAGAN, Thibodanx, La. 

HENRY COOK, Donaldsyille, La. 

iG nk & J G. MURNMLEBACH, Kan- 

s City, Mo. 

|] LAUER BREWING €O., Reading, 
| Pa 


STEGMAIER & SON, Wilkes Barre, 
Pa 

a iH. MICHENER & CO., Philadel- 
phia, Pa. 

EDSON BROS. Cold Stornge, Phila- 
delphia, Pa. 

‘GLADSTONE’ APARTMENTS, 
Philadelphia, Pa. 

THOS. BRADLEY, Cold Storage, 
Philadelphia, Pa. 

FRAISSI & BLUM, Lee Manuf*rs, 
Houma, La. 


AND MANY OTHERS. 








BUILDERS OF 
LATEST IMPROVED 


GREENE- ENGINE 


Office and Werks, Bott Street ae Merion Avenue, 


PHILADELPHIA, PA. 


REFRIGERATION#:3 


(JUL 


loos? ReIFIderatind Machines 


FOR. ICE-MAKING. PLANTS 


Y, 1891. 


Brewers, Pork Packers, Oil Refiners, Cold Air Store Houses, and all 
Purposes where a low degree of temperature is required. 


























Builder of Machinery for Packers, Butchers, and Produce Dealers. 
‘sorypetoadg ureajg pue sduing ‘siajiog ‘soulsuq ul Jojvoq 





“NS 


Descriptive Circulars, References, Detailed 
Estimates and Information furnished on 
Application . 


ENGINEERS 
CONTRACTOR 


JAMES an 








74 CORTLANDT ST. 
NEW YORK. 


BUFFALO 
REFRIGERATING 
MAGHINE GO. 


BUILDERS OF THE 


Burfalo lee <* 
Reltigeratin 


MACHINE 


Cee 
For 166 Making and 
Artificial Refrigerating 





Estimates, 


ated Circular, 


Full particulars, 
Itlustre contain- 
st of machines in use, 


etc., furnished upon appli- 


Burtalo, N.Y. 


va 
iB 
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The Improved Pontifex-Wood Machine 


A MOST ECONOMICAL AND RELIABLE APPARATUS, 








Ii] Adapted to all classes of 


















































| Refrigeration, especially 
































where extremely low tem 


peratures are required, 



































= MAKING 
nice 


UPWARDS OF 


4AOO 


MACHINES IN OPERATION. 






















































































H. Jd. W. a Soe 
Pate 






















































































































































































































































































































































































































































































ISBELL-PORTER COMPANY, | BUILDERS, 


-OF FICEHES 


245 BROADWAY, NEW YORK. 46 BRIDGE SRE INE Ale atte). 


THE RICHMOND ICE MACHINE CO. 


MANUFACTURERS OF 


MOST IMPROVED o6-Making and .. .. 
coocmmnnn — Refrigerating Machiner' 


A WORD IN YOUR EAR ° 


OUR MACHINES ARE GIVING SATISFACTION AND MAKING THE GUARANTEED 
AMOUNT .OF-PURE SOLID MGRANSPARENT [CE e004 6 se ee es 


We have undoubtedly the BEST and SIMPLEST Machine on the Market. 


) gauge, so they can be readily Seu 


ed = 
—a\\ 











Vi We auarantee the proper working of our machinery. All working parts built to 
if duplicated, and nothing but the very best material used. Specifications and estimates furnish 
: CORRESPONDENCE SOLICITED. 


OR RICE Osawa AIN SPREE TL, 


WORKS. ©) ro c0xas, RICHMOND, VA. 


MANCHESTE R, V A. 


Send for our pamphlet ‘‘ HOW TO MAKE AN ICE FACTORY PAY.” 


50 ~, ICE.) AND Say REERIGERA TIONS (JULY, 1891. 


J. KREBS’ 


U.S. A. OLPGUIAGING SUStEM OT Ammonia 


PATENTED SEPTEMBER oth, 1890. 


SHE results achieved by this system, both for brine cooling and ice making, are unexcelled. It ensures dry 





eas to the pump and abundance of feed to the expansion pipes, therefore economy in piping, economy in 


= ammonia and economy in space. It 











SEPARATOR )) il 
: i 


i | 


| cannot afford to do without it. 






| is simple and easily operated and 


saves time, money and worry. You 








































































































be In Ordering Machines Specifu the 
ie i 
Seth N 


——=sOFr=- i : = =| fe —— = | | — AOhvoro 
MMONIA, <a eS 

: Clr Min sit Loe EA i ) Ty : CIRCULATING SYSTEM. 
F112 AREBS. 


WILMINCTON 
DELAWARE. 




















































DURING LAST YEAR IT WAS INTRODUCED 
WITH GREAT SUCCESS IN THE FOLLOW- 
ING ESTABLISHMENTS: 





Charles W. Street, Packing House, Baltimore, Md. 

Washington Abattoir Co., - Bennings, D.C. 

New Abattoir, Philadelphia Stock Yards, Philadel- 
phia, Pa. 

Wilmington Abattoir and Cold Storage Co., Wil- 
mington, Del. 

J. P. Bell & Sons, Ice Factory, - Norfolk, Va. 

















These Plants were Erected by Mr. J. C. Mustard, 
of 1818 N. 17th St., Philadelphia, Pa. 











WRITE FOR PARTICULARS TO 


Sa eS 


MANUFACTURER, 








WILMINGTON, DELAWARE. 


J (ez MUSTARD 1818 North 17th Street, Philadelphia, Pa. 
. ° 9 = a 


BUILDER OF 


ICE MAKING® REFRIGERATING MACHINES 


DURING LAST YEAR 1 HAVE ERECTED THE FOLLOWING PLANTS: 


-- REFRIGERATING . MACHINES .’. 





N. Autle, Pork Packer, - - : : - = - Washington, D.C, Big Elk Dairy, - = = - - - : : - - Oxford, Pa. 
C. Spuck, Sausage Maker, - : - - - - saltimore, Md. West Chester Dairy,  - - - - - West Chester, Pa. 
Day =! Eichner, Pork Packer, - “ “ x - - Baltimore, Md. Chas. W. Street, Packing rouse: - - - Baltimore, Md. 
J. F.C, Hansen, Pork Packer, - = : - - Saltimore, Md. Washington Abattoir Co., - - - - - - - Bennings, D.C. 
Jos. J. Mart in, Brandywine Dairies, - - : - - Cossart, Pa. Wilmington Abattoir and Cold Storage Co., - : Wilmington, Del, 
R. We Downing, Wallingford Dairy, - . - - Wallingford, Pa. New Abattoir, Philadelphia Stock Yards, - - Philadelphia, Pa. 
H. B. & E. A. Pugh, Dairy, - 5 - - Oxford, Pa, 


Se iieins VIGAN lsees 


J. S. Bell & Sons, Ice Factory, 5 : : i : Norfolk, Va. Suffolk Ice Co., : - - - - - - : - - Suffolk, Va. 


The last named plant | am now about starting, having changed it from absorption 

to compression. A number of above plants are fitted with the U.S.A. Circulating gaya als 6. MUSTARD, 
Sy f fficiency, economy, and simplicity can not be surpassed. My *= 

long experience in the ice and refrigerating trade enables me to select the best, and 


am, which for e 





1818 North 17th St., Philadelphia, Pa. 


é > Ss >Cial 2 in Th ist gy high o ie 
| take especial pride in furnishing high grade machinery at moderate cost. CORRESPONDENCE SOLICITED. 
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THE WILSON-SNYDER MEG. Co. 


MANUFACTURERS OF AUGUST SNYDER’S PATENT 


06 and KéiFiaérating Machine 


SPECIALLY DESIGNED TO MEET THE DEMANDS OF ICE MAKERS 
*K AND REFRIGERATION IN ALL ITS APPLICATIONS *: 





INTERIOR VIEW OF WORKS OF THE WILSON-SNYDER MFG. CO. 


POSES, OOOO GOGOL LL LISD AAA AL ADD ALE AALS ALE ASAE AEA ALLA SALA DADE LE AI AA OEE AO oe oe ee 


WO styles of these machines are built: One, single acting compressor, with duplex condensers and brine tanks; the other, 

duplex compressor, condensers and brine tanks. The special advantages of this machine over all others are as follows: 

In either the single or duplex machine, either one of the brine tanks or condensers getting out of order, or anything happen- 

ing to necessitate repair, the system of valves is so arranged as to allow using but one condenser or one brine tank, and the 

machine is kept running with the disabled part as though nothing had happened, while the disabled brine tank or condenser is 
being ante 3 and repaired. Write for list of machines in operation, references, prices, etc. ; 
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a ee ela ielINGa WAGE INEhY. 


Including AIR PUMPS, BRINE PUMPS, HOT AND GOLD WATER PUMPS, 
BOILER FEED PUMPS, TANK PUMPS, Etc. 
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Ammonia Valves, Pipe Goils and Pipe Fittings 


Oe carers OF EVERY DESCRIPTION....-. 


PITTSBURGH, Pa. 


1891, 


(JULY, 


REFRIGERATION .°. 
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of Pale dy & 
[cex Refrigerating Machine 


...MANUFACTURED BY.... 


WHITEHILL ENGINE @®PICTET ICE MACHINE 


WE DO NOT USE AMMONIA NEW YORK BOARD OF FIRE UNDERWRITERS, 
s BUREAU OF SURVEYS 


JAMES HARRISON, Supt 

Boreel Building, >) Broadway, Ro 0m Bi. 

NEW YORK, January 24, 1891. 
THE PIC TE T ARTIFICIAL ICE CO. (Limited), New York: 

Dear Sirs: Your favor of the % 22d inst. 18 athand. Inreply, the ex- 
amination of Our expert and his subse quentreport were convincing that 
the article Known as Anhydrous Sulphurous Oxide is a safe article for 
; ; storage or Shipment, its tendency being to extinguish ruther than to 
a guarantee against explosion, cause fire. Yours truly, JAMES HARKISON, Supt. 


Pictet Machines use Anhydrous Sulphurous Oxide, a 
chemical noted for its low working pressure, is of itself a lubri- 
cant, and does not injure any of the metals ; its low pressure is 
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Working Pressure trom 50 t0 75 IDs. ® 


i We guarantee GREATER ECONOMY OF FUEL, doing the same 
amount of work with less coal than any machine in the market. 





FOR LIST OF REFERENCES AND FURTHER PARTICULARS, ADDRESS 


WHITEHILL ENGINE PICTET ICE MACHINE CO. 


WORKS: NEWBURGH, N. Y. 


New York Office, 21 Cortlandt 5t., Room 6. 
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FRICK GOMEa as 


~2 === ENGINE Rees cee 


WAYNESBORO, FRANKLIN Be ae PA., U. S. A. 















I 


INCORPORATED 1885. 


JOSEPH PRICE, President. 
SAMUEL HOEFLICH, Vice-Pres. 
li. B. STRICKLER, Treasurer. 
EZRA FRICK, Secretary. 
EDGAR PENNEY, M. F., Gen, Sup. 





MAIN WORKS AND GENERAL OFFICES: WAYNESBORO, PA. 


CAPITAL, - - =~ = - $1,000,000. 
MANUFACTURERS OF THE 


EGETRSE 
lo¢ Making’-Refrigerating Machines. 


5d-Ton Machine. 


SEND FOR OUR NEW CATALOGUE, 1890. 


A Few References: 


BREWERIES. Refrigerating. 
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Tons. fron a 
: hoenix Brg. Co., Baltimore, Md......... 27 | LARGEST 
Gipps Brg. Co., Peoriaslleer. aces 50 
Sprattler & Me nnell, Paterson, N.J....... 32 AND MOST 
Herman Lackman, Cincinnati........... . 63 
Henry Fink, Harrisburg, Pa.............-. 32 
Sebastian Helldorfer, Baltimore, Md. .... 32 SUCC ESSFUL 
Frank Reisch & Bros., Springfield, Ill.... 50 
Jos. Stein & Co., Louisville, Ky........... 2 
Meyer & Reidlin, Covington, Ky... 32 MACHINES 
Parkersburg Brg. Co,, Parke arsburg, W.Va. 27 
Bellevue Bre. Co., Cincinnati, O........... 50 EVER 
Cumberland Brg. Co., Cumberl: ind, Md... 27 
D. Lutz & Son, Allegheny, Pa... . See MADE IN THIS 
Herman Lackman, Cincinnati (2d order).. 8O ; ; 
ev a OR ANY 


PACKING AND COLD STORAGE, 
OTHER COUNTRY. 


J. C. Shafer & Co., Baltimore............ 40 

G. Cassard & Sons, Baltimore............. 25 

Baltimore City Storage Co., Baltimore .... 32 

Armour Packing Co. Kansas C AUS ts. c2 coe 100 -9 
Shallcross & Son, Coatesville, Pa...... 15 edie) 
Washington Market Co.,W ashington, D. 'C. 32 = 


Armour Pckg. Co. , Kansas City (2d orde r)..150 
Francis Whittake r & Sons, Wichita, Kas.. 150 
Emil Winters, Pittsburgh, Pa............. 37 
Frank Seifrid, Louisville, Ky. Re Pa od 
Chicago Packing & Provision Co., Chicago 150 
Chicago Packing & Provision Co., Chicago 


(BECONG OLGUL) acs suse comers voc roe ne cs 150 
Steelton Store Co., Steelton, Pa........... 10 
Pittsb’'gh Meat Supply Co., Allegheny, Pa. 50 
J. Vogle & Son, Cincinnati................ 30 
John C, Hately, Chicago......:....-. Reta) 3 
G H, Hammond & Co., Hammond, Ind. ..150 
G.H. Hammond & Co., Omaha, Neb.... .150 
Calumet Canning Co., Hammond, Ind..... 32 








West Chester Cd. Stor, Co.,W. Chester, Pa. 40 
Chautauqua Lake Ice Co., Pittsburgh, Pa. 20 


Se 


ye a on 4 | 





ICE FACTORIES. lee. 

‘Tons. 

¥. L. Ellis & Co., Hopkinsville, Ky. 10 
Consumer Ice Co., New Orleans, La 100 
Little Rock Ice Co., Little Rock, Ark..... 35 


Owensboro Ice & Cd. Stor. Co,, O'’sb’o, Ky 20 





































W.S, Lurton, Jacksonville, Ill............ 1D 
Pulaski Ice Co., Pulaski, Tenn. 5 : 5 = 
Armour Packing Co., Kansas City ........ 75 
Ewiug & Beall, Uniontown, Pa...... . Ls 
S. W. Hill, Allegheny, Pa.. oe oo 
Chautauqua Lake Ice Co,, Pittsburgh..... 40 3 
Chautauqua Lake Ice Co., Pittsburgh (2d 1 

OY Sr es C55 Sony cman ere ieee 40 
West Chester Ice Co.. Wert Chester, Pa. 15 A) a 
Steelte mu Story »Co., Steelton, Pa 2 
Parkersburg Br r, Co., Parkersburg,W.Va, i MT . 1 ( | 
Cumb ml in a Bry. Co., Cumberland, Md ss | HG A a 
Hagerstown Ice Co., Hagerstown, Md 20 => - OT : 
Alberto Malo, City of Mexico, Mex... 5 i __ ui NN = 
Germantown Ice Co,, Germantown, Pa, 20 acd 3 SS ae = oo ———$_—— 
Bryn Mawr Hotel Co., Bryn Mawr, Pa.... 20 : = Qe, SS SS=S=—— 
Geo. S. Sexton & Co., Wytheville, Va..... 5 


Cambridge Ice Co,, Cambridge, Md....... 10 150-Ton Machine. Weight, 198,250 Pounds. 
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FRICK COMPANY, ENGINEERS. 


_ Maynésboro, Franklin G0., Pa. 
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A GENUINE CORLISS ENGINE WITH ALL THE LATEST IMPROVEMENTS. 


“EGLIPSE” GORLISS TANDEM GOMPOUND GONDENSING ENGINE 


1) PaO SOOO HORSE, POWER— > 


We have complete line of patterns and build Corliss Horizontal Stationary Engines, Corliss Vertical Engines, Condensing or Non- 
Condensing, Single or in Pairs. Corliss Compound Engines, Tandem or Cross Compound. Corliss Engines for any service, 40 to 
3000 horse power, in a single engine. 

SPECIAL NOTICE.—With our Corliss Engine we contract for fitting up complete the entire Steam Plants, including Steam 
Boiler, Feed Water Heater, Feed Pumps, Piping, Shafting, and all the appurtenances and belongings peculiar to a first-class job. 


Sen oT OR SPECIAL: PAMPHLET AND LIST 
StekPERkeN CES OF CORLISS ENGINES: 








1000-HORSE POWER EGLIPSE” PLAIN CORLISS ENGINE. 
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SOUTHERN IGE MAGHINE 60 


SOLE OWNERS AND MANUFACTURERS OF 


The Latest Improved Hbsorption 


ICE AND REFRIGERATING MACHINE. 
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THE SOUTHERN 


The SOUTHERN ICE AND REFRIGERATING MACHINE is one of the best and has been 
acknowledged by the most experienced ice manufacturers to work more economical and 
produce ice cheaper and of a better quality than any other machine on the market to-day 





sxinck ALL MAGHINES NOW IN OPERATION ARE GIVING PERFEGT SATISFACTION. oie: 


FOR ESTIMATES AND 


FURTHER PARTICULARS SOUTHERN ICE MACHINE Co. 
IN a ae CHATTANOOGA, TENN. 
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(REFRIGERANT: ANHYDROUS AMMONIA. ) 


FOR 


BREWERIES, PACKING HOUSES, COLD STORAGE. 


Peeeceuiecial ice Plants... 


poor 





DRIVEN BY INDEPENDENT CORLISS ENGINE, WHICH CAN BE USED TO OPERATE OTHER MACHINERY. 


Strongest, MOSt Durable and Most Economical Machine 


SON THE MARKET 


Our Guarantee is the Highest given by any Company, and Every Machine Sold 


has Exceeded the Guarantee. 


SEND FOR ILLUSTRATED CIRCULAR AND REFERENCES. 


THE HERCULES IRON WORKS, 


ROOM 502 OWINGS BUILDING. _ 
DEARBORN «= ADAMS STS, =O ni@ NGO. 


WORKS, AURORA, ILL. 
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James D. CARDELL. WASHINGTON HopkKINs. 


Tritt D. Rtiny Ace CO. 








j RISING SUN LANE & NORTH PENN R. AR. 


__ PHILADELPHIA, PA. 











































MANMEACTUSEAS OF 


: IRON, BRASS » Sei ne COPPER ‘COILS, atu 




















i FOR, ee AND REFRIGERATING MACHINES, 


=: =a a= =o BENDING @ 


ao ee Large Sizes 
Pipe a specialty 


























































































Brine and 
Gondenser 
Tanks, 
Ammonia 
Bottles, 
Ammonia 
Valves, 
Flanges, — —— ee arenas 
eee JAMES D. GARDELL < & CO, 


RING WOOL 









































































































































Practical, not Theoretical . . Over 15,000 in daily use. 


ON THE MARKET SINCE 1884, 


Did You Ever Stop 


to think what 

it means 

to have the water 
carried uniformly 
at 

the proper level ? 


IT MEANS 
safety, 

saving of fuel, 
steady power, 
and 


, BREWERIES 


more of it, 

no leaky tubes, 

no burned boilers, 

no stoppage 

for expensive repairs. 
Els 


of 
which 





























INCLUDE THEM IN 


ALL BOILER YOU CAN 


GOLD STORAGE 





SPECIFICATIONS, PER: , a 
merely : 
Send for Price List, ae cost, ICE PLANTS Sep REFRIGERATORS 


For Sale Everywhere, 





BY USING 


The Reliance Saicty Water Golumns. 


THE RELIANCE GAUGE Co, 


101 EVCLID AVE., CLEVELAND, O, 


FOR FREE SAMPLE AND BOOK, ADDRESS 


Western MInéFal WOO! 60, 


CHICAGO, CLEVELAND, ST. LOUIS. 
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Write for Prices on the 


conmucsteo. FEE [)- WATER HEATER 


More Effective and Durable 
*K Than a Covd Fleater at the Same Price. 


SOLE MANUFACTURERS: 


The Wainwright Manufacturing Co. of Mass. 


8 Oliver Street. at aa . - CHICAGO: 26 West Randolph Street. 
BOSTON. SEND FOR CATALOGUE |. C. NEW YORK: 121 Liberty Street. 

































































































































LOUISVILLE PIPE BENDING COMPANY. _th = I 

















































































































































E aac re a ~ SS ee |S 
Bey OS OE, LOUISVILLE,KY. 
















WORKS, S. E. CORNER HERR STREET 


AND PENNSYLVANIA CANAL. FAARRISBURG, PA. 


...- MANUFACTURERS OF...... 


COILS axo BENDS 


For 166 Making 
and Reirigerating 

















Of Wrought Iron Pipe 


in Round, Oval, Zigzag, 


Spiral, Helical 
and Tapering Forms. 








CHEMICAL WORKS, FEED-WATER HEATERS, 








BLAST FURNACES, EVAPORATING LIQUIDS, 
AMMONIA MACHINES, SOAP WORKS, ETC. 

















IRREGULAR PIPE BENDING A SPEOCIALTY== 






























































AMMONIA BOTTLE. 


AMMONIA. BOTTLES. OR. FLASKS. WITH WELDED. HEADS 


_ 





SS TRAIGHTEOR CONCAVE 
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New York Coal Jar Chemical Co. 


10 WARREN ST., NEW YORK. 


*_+——-MANUFACTURERS OF-+!-—> 


ABS Ol Wig gee alesis 


ANHYDROUS AMMONIA 


SGT ee = 


AQUA AMMONIA 


a eS 


‘HOPPES’ 


Live Steam Feed-Water 


PURIFIER 


Is especially adapted to ICE MAKING PLANTS, as 
pure water is essential to insure a good quality of ICE. 
The use of the HOPPES PURIFIER will insure you 
pure water, by removing all of the impurities therefrom, 
at the same time keeping your boilers clean and free from 
scale without the use of boiler compounds or scale solvents. 





























































































































































































































































































































































































































































































































































































































HOPPES LIVE STEAM PURIFIER. 


CATALOGUES, ESTIMATES, SPECIFICATIONS, ETC., CHEERFULLY FURNISHED. 


THE HOPPES MEG. CO, SPRINGFIELD, 0. 


IF YOU WANT TO.GEL THE: FULL: BENEFIE 
OF YOUR EXHAUST STEAM, 
INVESTIGATE THE 


‘HOPPES” # 


Exhaust Steam Feed-Water 


HEATER 





HOPPES EXHAUST HEATER 
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The National Ammonia Co. 


ABSOLUTELY DRY AND PURE ., 


za | LIQUID ANHYDROUS AMMONIA [<= 


Recognized Standards 


8 Manufacturers 
PBeaiiis AND AQUA H M MONIA (ALL STRENGTHS), aries 
Use Our Brands and aS a . 


Send your Orders to 
Secure the 








ia OLE OLE an) ane Ts 
; For Refrigerating and Ice Machines. rene 
Best Results Tipo o et 2 Get Prompt and 
with your Machines. Rok - ~ Satisfactory Service. 
; GENERAL Se eC te =o LOUIS, MoO. nes 
ia Our Ammonia can be had of the following ees @A 
NEw YorK— ae De La Vergne Refrig. M.Co. : 3UFFALO—Kast Copper & Sheet Iron Co. ; KANSAS Crry—Henry Menderson., 
M. Schwenker. $ St. Lours—Mallinckrodt Chemical Works. 4 CuHicaGo—A, Magnus’ Sons. 

M: allinckrodt Chemie: il Works. ; Larkin & Scheffer. : Fuller & Fuller Company. 
PHILADELPHIA—Theo. J. Goldschmid. : CINCINNATI—Herman Goepper & Co. MILWAUKEE—The Chas. Baumbach Company. 
BALTIMORE—Wm. Mitchell. : CLEVELAND—Benton, Myers & Co. San Francisco—Herrmann & Company. 
WILMINGTON—Delaware Chemical Co. : DreTRoitT—Michigan Ammonia Works. PORTLAND, ORE.—Snell, Heitschu & Woodard. 


B. P. CLAPP AMMONIA COMPANY, 6% wrists o 


ABROLUTELY 9 6° AQUA AMMONIA 


Gontaining 29 4 per Gent of Ammonia. AND REFRIGERATING PURPOSES 











GENERAL OFFICES %—— 


© 245 BROADWAY, NEW YORK. 


Tut CLEVELAND ANHYDROUS AMMONIA WORKS 


THOS. FI_LESHER, JR., Proprictor. 


MANUFACTURERS ' 70 E. Prospect Se 
es Ve (al aye 
cere... PAUydrous Ammonia. CLEVELAND, 






GEO. WOOLFORD, _ missive ofa unde 


Cedar Vals, Tanks, “ers Water Tanks, Railroad Tanks 


In se »nding for estimates, state if measure- FOR IGE FACTORIES, 
ments are — or - outside .and thickness Se RAE OE ROEREtS 
of wood Gesined yi. ina co Mem oo ash ist sy isi) isles GHEMICAL WORKS, ETC. 





«MANUFACTURERS OF 


VALVES AND GATES FOR WATER, GAS, STEAM, 
AGID, OIL, AMMONIA, ETG. 


atso GATE FIRE HYDRANTS 





SPECIAL ATTENTION GIVEN TO 
VALVE FOR REFRIGERATING. COLD STORAGE, 
ICE MAKING MACHINERY, ETC. 
We make the best Valve for Ammonia Heavy Pressure in 


the market. The two illustrations here represent Ammonia 
Valves that are giving universal satisfaction. 
General Office and Works, Treasurer's Office, 


INDIAN ORCHARD, 72 Kilby and 112 Milk Sts. 
MASS. BOSTON, MASS. 
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THE LAIDLAW & DUNN CO. 


DURCHASERS OF | MCGOWAN UME GO: we 
| ECLIPSE PUMP MEG. CO. ek 


MANUFACTURERS OF 


BRINE 
WATER UMPS 
BREWERY ®) 


AND PUMPS FOR ALL PURPOSES. 


CLIN Ge PININ CASS LG ETC): 


£ ae Due 
One ue ~ PUMPS | 


1 A : Refrigerators, 


REFRIGERATING PLANTS: __ 
= Brine Tanks, 











FOR USE IN 

These instruments are es- 
pecially adapted for purposes 
named; have metal dials, either 









Ice Machines, 


These Pumps are made very heavy 








: 
. 
s Ammonia ; 1 ent 
7 brass, iron or steel casing to 
suit place where used. 


Ss SEND FOR PRICES, ETC. ) 
VALLEY PUMP 60. i STANDARD THERMOMETER CO. 


EASTHAMPTON, MASS, See Tunes 


and guaranteed to work smoothly 
against 300 pounds pressure to the 





i Circulating Pipes, \ 


square inch. . . .- - + - = + : i Etc., Etc 


New York Office, 18 Cortlandt St. Boston Office, 70 Pearl St. 


DEAN BROS. 


otéaill Pump WOPKS - 


INDIANAPOLIS, IND. 


BOILER FEEDERS, BRINE PUMPS, 
DEEP WELL PUMPS, SINGLE AND DUPLEX PUMPS. 


DUPLEX WATER SUPPLY PUMP. 














< 
AANS 
eS 


DEAN BROS 
INDIANAPOLIS 


TNT fit wit yaa igen : ¥ ™ : vBR0's INDIANAPOLIS a 


HORIZONTAL AMMONIA PUMP, VERTICAL AMMONIA PUMP 


3 3 SEND FOR CATALOGUE 


& 
<= 


(or 
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TRE DEANE STEAM PUMP Co. 


-HOLYOKE, MASS. 


ide AMMONIA PUMPS, 
= eit ra. BRINE PUMPS, 
. sR TANK PUMPS, ETc. 
a> PUN PUM p IPS For Ice Manufacturing Machinery 


For full information and Illustrated 














Catalogue, write 


FOR EVERY SERVICE. 


opal DEANE STEAM PUMP GO, Holyoke, Mass 


ASD. COOK —— EPPING Toump 
TUDG oe MP ecrcs 
Well 


SUDDI6S 


Cook’s 









ARTIFICIAL wy 
ICE COMPANIES 7S 





BREWERIES 
%eCOLD STORAGE 
WAREHOUSES 


Bua 


For all Purposes. 


Patent 


Ot 

















SEND FOR CATALOGUE TO 


EPPING, 
OARPENTER 
& OO. umres 


2410-2420 Penn Ave., 


PITTSBURGH, PA. 


FOSTER PUMP WORKS 


Successors to WILLIAM FOSTER 
MANUFACTURERS OF 


PATENT IMPROVED 


STEAM PUMPS 


eeczrsicn ROTARY PUMPS, 
Beer and Mash, Boiler Feed, Tank, Air, Deev 
Well and Artesian Well Pumps. 


stisce or. BROOKLYN,N. Y. 


Tube 
Well 


- Strainers 


-AND. 


STEAM PUMPS sss 


LAWRENCEBURG, IND. 


FOSTER’ pee 


Ammonia Pump 








: Vass T) lvante of this Pump are,its ex- 

AAA tra iio dene suo “bi x, Whic i is so 

NS UN (IIT OM ATK WOM SS arranged that any ae > from first stuff- 

ing-box is carried back into the suction again, It has extra hard steel Piston Kod, which ts m ade in two sections, so as to be sily replaced when 
ammonia part of piston rod is worn out, and without necessitating the removal of the steam portion of rod, 
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HERF & FRERIGHS @CHEMIGH ee 


oS PSO UiswM1 ©: 


MANUFACTURERS OF 


Liquid Anhydrous Ammonia |) 26° Ammonia = 








ABSOLUTELY DRY, PURE SPECIALLY PURIFIED 
AND UNIFORM ALL THE x8 ok FOR ABSORPTION 
YEAR ROUND... . . % MACHINES . 


All our Ammonia is made from Sulphate Ammonia only. Large capacity, best qualities and quick shipments. 





No. 8 LINDE COMPRESSOR 


100 TONS CAPACITY. 


ver “THE RRXED. W. WOLF CO, 


560 North Halsted Street, GHIGAGO, ILL., U. S. A. 


FOR ICE FACTORIES, COLD STORAGE HOUSES, 


CORRESPONDENCE 
SOLICITED. 





BREWERIES AND PACKING HOUSES 


OVER 1800 MACHINES IN ACTUAL OPERATION. 


A isang Kevien’ of 
i BISaMEKG 
By clic Aetna 


ox 


TEXAS ICE MANUFACTURERS ASS’N. 


NATURAL PREJUDICE AGAINST ASSOCIATIONS—ORIGINATORS OF THE 
TEXAS ASSOCIATION—ITS OBJECT, SUCCESS AND 
FUTURE BENEFICIAL RESULTS. 


To heap harsh criticism upon associate organizations 
of all character indiscriminately, seems the object and 
aim of many individuals who seek to either gain noto- 
riety by inflaming the ready 
imagination of a sensitive 
and suspecting public, or 
to preach upon a possible 
plank of their own aspiring 


platform. The exposure 
and final dissolution of 
harmful combinations is 


not at all too frequent, as 
the national tendency of 
manufacturers to unite to 
control output and price is 
increasing to such an alarm- 
ing degree that a positive 
check is demanded. ‘There- 
fore, the public can hardly 
be blamed for the suspicion 
that is immediately excited 
upon learning of any ‘‘clan- 
nish” relations existing 
among a number of similar 
enterprises. 

The fact of there being 
different classes of associa- 
tions is often, however, 
entirely lost sight of or in- 
tentionally ignored. ‘The 
inconsistency of such a 
stubborn position is, as a 
matter of course, appreci- 
ated more by those interested than by outsiders, who have 
either never experienced the benefits derived from in- 
dustrial association, or are too prejudiced to discriminate 
between legitimate and illegitimate associations. ‘Those 
of a more reasonable and generous mind are not 
bered among the class who do discriminate. 

The original idea of organizing a mutual association 
by the ice makers in Texas can be credited to Mr. R. E. 
Maddox, of Fort Worth, and Mr. C. W. Dawley, of Den- 
ison. These two gentlemen, after consulting together, 


num- 


5 i i i 
ee ea 3A 
Ss 


a 


CHICAGO: NEW YORK: AUGUST : 18914. 





C. W. DAWLEY, PRESIDENT, DENISON, TEX. 


ie ; les = a % 
Pies close} 


| 
mm 
yy 
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ci 
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$2.00 PER ANNUM. 


early in 1888, opened correspondence with every manu- 
facturer they could reach in the state, urging the need 
of such a movement. Later circulars were forwarded, 
This first definite 
effort to bring together the Texas ice manufacturers into 
convention met with hearty response. 


and a meeting set for March 2, 1890. 


Letters of con- 
gratulation and good feeling toward the enterprise, and 
proxies to the meeting poured in from all quarters of the 

state. When the day ar- 
rived all parts of Texas 
were represented, including 
its two extreme points. 
The meeting was called to 


order, and the following 


officers elected: R. E. 
Maddox, president, Fort 
Worth; C. W. Dawley, 


vice-president, Denison; F. 
M. Polhamius, 
Texarkana. The two days’ 


secretary, 


time was consumed in dis- 
cussions and the delivery 
of various 


addresses on 


subjects, when the meeting 


adjourned to reassemble 
March 20. At the second 
meeting many new names 


were enrolled, when the 
titleofs* "The bexas, lee 
Manufacturers Associa- 
tion’ was adopted, together 
with the following pre- 
amble : 

‘¢The object of this as- 
sociation shall be to pre- 
sent, discuss and act upon 
such matters as pertain to 
benefit of the 


ice manufacturers of the state of Texas; to better sys- 


the mutual 
tematize the service to the public, to advance our legiti- 
mate interests, and to promote the industry in which we 
are engaged.” 

So flattering were the prospects after this second 
meeting that the association was pronounced by all a 
success. 

First in the line of improved facilities was the sat- 
isfactory basis of freight rates placed on car load 


traffic by every line in the state. Much credit is due the 


to 
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various railway companies for the prompt and progres- 
sive spirit manifested in assisting home industry. 

Last fall the association began arrangements to erect 
their own ammonia plant, after the severe lesson suffered 
from the shortage and inability of the regular companies 
to fill the demand of the season of 1890, and to secure 
a pure and unlimited supply for their own use. Ample 
assurance of assistance was at hand, but the execution 
of the plans was held open, pending action of the an- 
nual meeting to be held in March, 1891, when it was 
found that the contracts offered by the old companies 
were satisfactory, and the project was indefinitely post- 
poned. 

The opportunity to obtain official representation 
through a periodical publication, came too late to bring 
before the regular annual meeting, but was gladly ac- 
cepted when IcE anp RE- 
FRIGERATION was duly au- 
thorized to represent the 
association in all matters. 

And so the organization 
has progressed, meeting 
annually and exchanging 
views and experiences, 
until they feel the im- 
provement over their form- 
er feeble condition, and the 
association is proud to 
number among its mem- 
bers nearly all the reput- 
able factories in the state, 
while those who have so 
far failed to become mem- 
bers have appreciated the 
advantages already enjoy- 
ed. There can be no ques- 


Meth- 


ods of management are be- 


tion of the results. 


coming more systematic; 
questions of regulation are 
uniform under similar con- 
ditions with those else- 
where, while a general pride 
is shown throughout the 


business that was not be- 


F. M. 


fore exhibited; and most 
assuredly the public have very largely been the gainers. 

In the near future, the opportunity will be afforded 
the several 


associations, all over the United States, to 


meet in convention; and the Texas manufacturers look 
forward to this event as one of great interest, insuring a 


higher order of debate, and opening a wider range of new 


ideas. 
C. W. DAWLEY, PRESIDENT TEXAS ICE MANUFACTURERS 
ASSOCIATION. 
Mr. C. W. Dawley, president of the Texas Ice Man- 


ufacturers Association, began business in Fort Smith, 
Ark., erecting the city gas plant, undera charter granted 


in 1883. Leaving Arkansas, he located in Denison, 


Tex., in 1885, that city offering the best opportunity for 


an ice plant. The Denison Crystal Ice Co. was estab- 


lished by Mr. Dawley and Mr. R. Myrick, of Fort 
Smith, when a consolidated machine was built, in 
L556. 


The demands of his section have so increased that the 
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capacity of his plant has been enlarged by the addition 
of a25-ton Hercules. 

Mr. Dawley’s ability and judgment have always been 
noticeable. From the beginning he became a prominent 
In 1890 he organized the Dallas 
Ice Factory and Cold Storage Co., Dallas, Tex., of which 
he is president, with a capital stock of $300,000, in- 


factor in ice circles. 


creasing the capacity, and making other valuable ex- 
tensions and improvements. This plant is now among 
the largest and finest equipped plants in the country, 
This 
company also absorbed the East Dallas water works 
system, and thereby secured an abundant supply of 


water. 


operating a daily capacity of nearly 200 tons. 


Mr. Dawley is recognized as a thorough leader. En- 
ergetic and progressive, he has, through his own exer- 

tion, brought himself to 
the front rank, where he is 
regarded as one of the 
best informed men in the 
business. 

In addition to his Dallas 
interests, he is secretary 
and manager of the Crys- 
tal Ice- Co., of Denison, 
interested in the Sherman 
Ice Co., one of the most 
complete plants in the 
state, and has recently pur- 
chased the plant at Paris, 
Tex., which will be re- 
modeled and improved in 
all requirements. 

One of the originators 
of the Texas Ice Manufact- 
urers’ Association, and a 
prime mover in all of its 
undertakings, he was elect- 


ed its president, at the an- 


nual meeting, in March 
last. 
FP. M. POLHAMIUS, SECRETARY 


AND TREASURER TEXAS ICE 

MANUFACTURERS ASS’N. 

Mr. F. M. Polhamius, 
secretary and treasurer of 
the Texas Ice Manufacturers Association, was born in 
New York city, in 1865. Moving south in 1879, was 
employed in the wholesale grocery business in Hot 
Springs, Ark. 

His father erected and operated the first successful 
machine in that city, in 1880, when the experience of his 
son in the ice business began. From a 5-ton, the 
Hot Springs machine was enlarged two years later to a 
15-ton, which, at that time, was considered surplus 
capacity for the promising, though then little known, 
watering place. In 1886, the Texarkana plant was 
erected, where his operations in the ice business have 
since been confined. 

Mr. Polhamius was instrumental in formulating the 
Texas Ice Manufacturers’ Association, holding the office 
of secretary and treasurer since its organization. 

. C. Bayley has purchased the Southworth ice business 


at Battle Creek, Mich., and leased the ice cutting privilege at 
the Spring Lakes for a long term of years. 
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ICE MAKING. 
THE SUBJECT OF ICE MAKING TREATED BY A 
PRODUCING ICE—IMPORTANT FACTS 
AND STATISTICS. 


MAN— 


PRACTICAL 
COST OF 


By CHARLES W. BIESE. 


[Continued from Fuly Issue, page 18 | 
ABSORPTION OR PHYSICAL MACHINE. 

The absorption system is called so in consequence of 
the terminal operation. The aqueous solution of ammonia 
(aqua ammonia) is heated ina retort, until the ammonia 
is driven off in the form of a gas mixed with aqueous 
vapor (steam), the proportions being about ninety per 
cent of ammonia gas and ten per cent of aqueous vapor; 
the resulting vapor is then carried through the three 
operations of the cycle already described in the com- 
pression machine. 

1. The compression of the gas is not by mechanical 
power, as ina compression machine, but results from the 
pressure by its distillation. 

2. Itis cooled and liquefied in coils of pipes sur- 
rounded by cold water. 

3. Itis allowed to re-expand to a gaseous state in 
coils surrounded by the substance to be cooled, in the 
same manner as described in the other system. The re- 
sulting gas having done its work of refrigeration, is then 
led from these coils through pipes to other coils of pipes 
to the absorber; in this absorber this gas is brought in 
contact with the water (or poor liquor) from which it 
was expelled by heating, said water or poor liquor hav- 
ing in the meantime been forced out of the retort through 
coils of pipe over which cold water is constantly run- 
From these coils of pipe it passes on to the ab- 


ning. 
The water 


sorber, over which water is also running. 
(mother liquid or poor liquor) having thus been cooled 
rapidly, absorbs the gas, and forms again a strong 
solution of ammonia. 
the boiler by means of a pump, again enables the gas to 


This solution being returned to 


go through the same style of operation. 
THE MACHINERY. 
The machinery required to perform these operations 
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is simple, and can easily be kept in repair; the friction is 
but very small. 

Absorption machines, from the fact that they are 
worked upon the principle of absorption, as such totally 
can carry over to the retort from the absorber only so 
much of the gas as is completely absorbed, which is 
the distinctive feature or principle of the machine, as now 
known and scientifically claimed. 

In this is found by experience to be the greatest de- 
fect of absorption machines. For where the cooling 
water rises above 60 deg. F., as normal atmospheric 
temperature, occasioned by places and latitude, just in 
proportion of the rise of temperature the machine proves 
to be sluggish and inefficient in its results for both ice 
making and refrigerating. 

Under the DeCoppet patented device of absorption 
in transit, where the machine was found to work slug- 
gishly, the experiment was tried (in November, 1883) 
of introducing therein anhydrous ammonia. The result 
was found to be of immediate practical benefit in sharp 
This 


beneficial effect was found to be continuous, viz.: That 


work and increased output of the ice product. 


with it the water of absorption was made to take up and 
carry forward from the absorber through the pumps into 
the retort for distribution a greater degree or quantity 
of gas than could be properly attributed to the absorbent 
power or property of the water at its then temperature 
under all the known rules of percentage of absorption. 

This fact thus ascertained was of essential value, as 
the limit of absorption machines for useful effect had 
been reached at 70 deg. F. or thereabouts, from thence 
proving ineffective in their operation for ice making, 
whereas the discovery of this new fact or process by 
which free ammonia gas could be carried over from the 
absorber to retort by the water as a vehicle thereof, and 
not as an absorbent, the water having already absorbed 
all it could, due to its temperature. 

In the absorption of ammonia by water the amount 
of absorption is controlled by the temperature, hence 
when the temperature of the absorbing mediums is high, 
the density of the product will be low. This condition 
is one which has heretofore rendered absorption ice ma- 
chines uncertain in their action and results. 

This has been remedied to a certain extent by the 
application to the absorber of DeCoppet’s transit pro- 
cess, by which large surfaces are exposed to cooling 
action, and absorption takes place from the time of the 
first conjunction of the gas with the absorbing medium 
until its delivery to the pump. 

In addition to this it has been found that beside the 
gas taken up by absorption a large quantity of free gas 


can be carried along by mechanical conduction by so 


74 ~. ICE ANDRE FRIGERATION 


arranging the mechanism that the inflowing gas can be 
developed by the liquor of absorption and carried along 
with it to the retort. By this means a much richer charge 
can be used, and a solution of 28 and 30 degs. Beaumé, 
instead of 26 deg. as heretofore. Other numerous small 
changes in the construction of ice machines have been 
invented and introduced, most of them proving of great 
benefit. 

With this I will close my sketch of the history of 
the manufacture of ice and ice making machines, and 
devote the balance of the article to the cost of machinery 
necessary, and the erection of an ice machine, as well as 
the cost of manufacturing ice. 

COST OF MACHINES. 

In making an estimate of the cost of a complete ice 
making machine the following has to be taken into con- 
sideration: 

First, the machine proper, cost at factory, freight 
from factory to place where the plant is to be erected, 
the erection of the machine. 

Secondly, machinery for water supply. 

Thirdly, building, foundations for machinery, etc. 

It is safe to estimate that the cost of machines at 
factory is about $1,500 per ton capacity. 

The cost of freight, labor and expense in erecting the 
machine, foundation for machinery, building, machinery 
for water supply and all other accidental and incidental 
expenses, can be estimated at $1,000 per ton capacity, 
hence a ten-ton machine would cost about $25,000, out- 
side of the real estate upon which the plant is to be 
erected. 

This does not include storerooms or houses, stables, 
wagons and all other necessary appendages to run an ice 
business successfully. 


COST OF MANUFACTURE. 


In giving any intelligent information on this subject, . 


it has to be stated that only a general estimate of cost 
can be made, as each locality and condition may change 
very materially the cost of making ice. Take for an ex- 
ample that the plant is to be put near a watercourse, 
spring or well, and where the water will not be higher in 


temperature than 60 degrees the year round; or in an- 


© 
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other case the cooling water runs up to go deg. F., this 
will materially change the cost. 

Then again, the water at 60 deg. F. may be so access- 
ible that the pump which has to force the water to the 
mouth of the ice machine has but very little work to do, 
whereas the water at go deg. F. may be so far distant 
that it takes a great deal of power to force it to the place 
where wanted, or vce versa. In another case the plant 
may have to depend for the water supply upon the water 
works of a city, and be at their mercy as to price, hence 
to make a calculation as to the cost of water would be 
hardly possible, and has to be left to those who want to 
purchase a machine and make their arrangements ac- 
cordingly. 

The water supply is of the utmost importance, not so 
much as to its purity, as most of the ice making plants 
make the ice out of distilled and filtered water, but in 
regard to its purity or impurity would have only influence 
or effect on the steam boiler that can be remedied by 
boiler cleaners and other apparatus, all of which, of 
course, have influence upon the cost of making ice. The 
temperature of water, and the amount of water come-at- 


able ata low or high price is\a matter of serious con- 
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sideration,and should be well and thoroughly investigated 
before any one engages in the ice making industry. 

Too many blunders have been committed by the ill 
advice of those who sell ice making machines. And it 
is well to call the attention of those who aim to engage 
in this enterprise before it is too late. Next is the 

COAL 
Of course one has to consider how much each 


different kind of ice machine may actually need. 


supply. 
If you 
take the estimate that the manufacturers of ice making 
machines place upon the wants of their respective ma- 
chines, it is put very low. The parties who have prac- 
tical experience will soon discover the nature of the 
claims of those who are anxious to sell their machinery, 
for practical experience will soon teach the purchaser of 
an ice machine that these calculations are illusions, and 
that the cost of fuel is always more than calculated to 
be by the one who sells the ice making machine. Again, 
this will depend upon the cost of coal and upon the ma- 
chine purchased. 
cos’ OF 
This matter is readily calculated. 


LABOR. 

An ice machine 
needs two engineers, two firemen, and for each tank two 
ice pullers. The wages of an engineer vary from $2.50 
to $3; firemen from $1.20 to $1.50; ice pullers from 
$1 to $1.25. The amount of labor employed has to 
be calculated according to capacity of ice making plant. 

Supply of ammonia and ‘its waste is a question of 
importance, and should be well considered by any one 
who purchases an ice making plant or refrigerating ma- 
chine. Of late a good deal of aqua ammonia used in 
the absorption machines and anhydrous ammonia used 
in the compression machines, has been placed upon the 
market, which is impure, and gives the operator not 
alone a great deal of trouble, but actually hinders him 
from making the capacity of ice his machine is prepared 
to make, or refrigerate the space of the capacity of the 
machine. A worthless article of this nature is frequently 
placed upon the market, and an injury is done. 

The wastage of ammonia is caused frequently by 
purging out the impurities contained in the ammonia, 
and at other times on account of leaky joints and care- 
lessness of the operator. All these points have to be 
taken into consideration. 

REPAIRS OF MACHINES. 

This is also a matter to be taken into consideration. 
Some of the ice making or refrigerating machines are 
made out of light material, hence the repair bills during 
the year are very large; others, again, are of but little 
consequence. 

Oil is a matter easy to calculate. For an absorption 
machine the cost would be but very little, whereas in a 
compression machine it may run up to four cents per ton 
of ice. However, this would be an extreme. 

OTHER CONSIDERATIONS. 

The above-mentioned different parts of expenditures 
belong to the ice making plant proper, but when parties 
intend operating a plant of this kind, other expenditures 
and conditions should be taken into consideration. 

One of the most important is the condition the ope- 
rator or company may be placed in; the relationship of 
capacity of the machine with the demand for the output. 

For an example: The parties in the ice manufacture 
have a-machine with the capacity of thirty tons per 


twenty-four hours. The demand for the ice per day in 
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January, February and March would not be more than 
an average of five tons per day; in April and May, eight 
tons per day; in June, July and August, forty tons per 
day; in September and October, about eight tons, and 
November and December, five tons per day. Now, let 
us make a calculation: The first three months, or ninety 
days; the average sale per day would amount to five 
tons, or 450 tons for that period; the capacity of the 
machine would produce 2,700 tons, hence there would 
be a surplus of 2,260 tons. The sales for the next two 
months, or sixty-one days, at an average of eight tons 
per day, would amount to 488 tons; capacity of the ma- 
chine would produce 1,830 tons, a surplus of 1,342 tons. 

Suppose the operator or owner of the plant concludes 
to store the surplus of ice; this would make an additional 
cost for handling the ice from the mouth of the machine 
to storeroom, also for sawdust or other material used 
in storing ice to keep it from melting, and for cooling 
rooms prepared at the cost of cooling the space into 
which this surplus of 3,592 tons had to be stored. Fur- 
thermore, the cost of taking the ice out of the store- 
houses, the meltage and breakage, the total of which 
would not be less than 200 per cent in addition to the 
cost of manufacture; hence if ice is made at $2 per ton 
it will cost $6 per ton for the first five months of the 
year. 

The next three months the demand will reach an 
average of forty tons per: day, a demand of ten tons 
over and above the capacity of the machine. In order 
to supply the demand the owner of the plant has either 
to store ice during the winter months or purchase ice at 
a higher price than he realizes; either of these plans is 
a loss to his business, except prices will justify him to 
do so. 

The sales of the remaining two months at five tons 
per day would aggregate 793 tons, whereas the capacity 
of the machine would produce 3,660 tons; again a sur- 
plus of 2,867 tons. 
of the year, allowing thirty days for repairs, would 


Summing up the total production 


amount to 10,050 tons if the machine would make its 
capacity. On the other hand, the sales would amount 
to 4,490 tons. 

Now, then, if the cost to manufacture the ice would 
not be more than $2 per ton, the total output would cost 
$20,100, and if only 4,490 tons are sold the cost of it 
will be about $4.48 per ton. I have made this calcula- 
tion without counting any accidents or losses so fre- 
quently occurring to any manufacturer, and have based 
the output of the machine upon the full capacity of the 
machine; neither have I underrated the amount of sales, 
which in most cases will be less than stated. 

- Localities and conditions may change the cost of 
manufacturing the ice; the demand may also be more in 
unison with the output, hence these matters must be 
left to the careful and observant business man to make 
his own calculations. 

I have not mentioned the handling or delivery of the 
ice, as this belongs strictly to the delivery department, 
and has nothing to do with the manufacture of ice. The 


cost of delivery is a matter of itself. 


——A tramp stole a ride on a central Illinois road in an ice 
car, and was discovered at Champaign, by groaning in eee 
The reporter says : ‘“* His half frozen body was soon re easec 
in a condition to show that in a few hours more he would have 
been frozen to death.” 
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AVOID AMMONIA DRUM EXPLOSIONS. 

The device shown in the accompanying sketches has 
been designed by Prof. Siebel, of Chicago, for the pur 
pose of preventing explosions of ammonia drums. If 
drums are filled with anhydrous ammonia to the brim, or 
nearly so, the least expansion of ammonia, due to a small 
increase in temperature, may cause the cracking or 
bursting of a drum, which, owing to the suffocating 
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nature of the vapors, is a very dangerous occurrence. 


In order, therefore, to prevent an overfilling of the drum, 
every drum is gauged as to its capacity by weight, and 
while being filled is suspended, as shown in Fig. 1, by 
two hooks suspended at one end of a lever scale f. The 
weight is adjusted and the drum filled by opening the 
valves x and s. Meanwhile cold water is allowed to be 


sprinkled over the drum to reduce the pressure within 


As soon as the drum end of the 


as much as possible. 


ir 


aa 


scale drops, the valves 7 and s are closed, and the drum 
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replaced by another one. Fig. 2 shows a portion of the 


same device combined with an electric alarm, so that 
when sufficient liquid ammonia has been forced into the 
drum, and the scale beam tips, it readily strikes against 
the projection c, thereby closing the current between 
the beam /, the battery /, alarm //, and switch ///, 
and consequently sounding the alarm. 


The Chester Ice Manufacturing Co., Chester, Pa., is 
in financial difficulties, and is in the hands of the sheriff. 
Carpenters at work on the new ice factory on West 
Broad street, Columbus, Ohio, struck July 16, because of the 
employment by the contractor of a non-union laborer. 
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The construction ‘‘season”’ is now about over for a 
few months, to begin again in the fall, running through 
the winter and spring following. The season past has 
been one of great activity, not alone through the South, 
but in the North as well, and a very large amount of cap- 
ital has been permanently invested in ice manufacturing 
plants. It is certain that the future will see still greater 
activity in this direction. Machinery makers generally 
are having good inquiry from prospective buyers, who 
have already begun laying their plans for entering the 
field for next summer’s trade. There jis in this line, as 
in all others, a great deal of tentative inquiry that event- 
ually amounts to nothing, though that is inevitable and 


We find, too, that 


a great many trade journal reports of ‘‘new factories 


common in all lines of machinery. 


projected ” are purely imaginary, or based on this man’s 
or that man’s thoughtless or careless, ‘‘ guess-I’ll-go- 
into-it”; but, on the other hand, Ice AND REFRIGERATION, 
even this early in the construction season, finds that ice 
attracting no little 
attention among business men who have until of late 
a passing thought. It 
element in food 


and refrigerating machinery is 


never given it further than 
is becoming an 
promises soon to become of vast extent and import- 


preservation that 
ance. Cold storage is the coming feature of food con- 
servation and distribution, and not many years hence 
will be recognized as one of the greatest blessings 
modern science has given to mankind. 

Our record of new establishments is obviously less 
imposing this month, and will not be specially note- 
worthy for a few months to come, perhaps; but of the 
Wherever 
there existed a doubt of the reliability of our information 
we have in all cases verified it by applying direct to the 


record this may be said, that it is accurate. 


parties in interest. We have in this way necessarily 


abbreviated the list of new projects that might have been 
mentioned, but have at the same time more than doubled 
the reliability of the information conveyed in this depart- 
ment. 


ARKANSAS. 


Arkansas City—The organization of a stock company to 
erect an ice factory is talked of. J. W. Dickinson, Jr., can give 
information. 


Titusville—The Atlantic Coast Ice, Fish & Canning Co, are 
to soon commence the erection of their ice factory. 


CALIFORNIA. 
Santa Barbara—The new ice factory will soon be in opera- 
tion, 
COLORADO. 
Denver—The Colorado Ice & Cold Storage Co. will in- 
crease the capital stock from $250,000 to $525,000. 


CONNECTICUT. 


South Norwalk—Donavan & Co., wholesale liquor dealers, 
have just putin a small De La Vergne machine. 


FLORIDA. 


St. Augustine—The statement made last month that Mr. A. 
Springer, of St. Augustine, Fla., had removed his 12-ton plant 
to Fernandina, Fla., is an error. He is running a Columbus 
Iron Works machine in St. Augustine, and the same company 
are putting in a new machine for him at Fernandina. , 
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GEORGIA. 


Brunswick—A company will probably be organized to erect 
an ice factory. W.F. Symondscan give information. 


ILLINOIS. 


East St. Louis—W. J. Hodges, O. F. Stifel, E. Sells and Geo. 
W. Diekes, of St. Louis, have been making an inspection tour 
of ice factories in the South recently. They contemplate erect- 
ing a large ice factory and cold storage house at East St. Louis. 

Mt. Vernon—J. T. Howard is looking for a good location for 
an ice factory. 

INDIANA. 

Lafayette—The Lafayette Artificial Ice Co.’s plant has be- 
gun operations; capacity, thirty-five tons daily; retailing for 
forty cents per hundredweight. A few sample blocks were frozen, 
containing respectively a roast of beef, a beefsteak, a black 
bass, a bouquet of flowers, bananas and oranges, which were 
distributed to customers dealing in the articles named. This com- 
pany was organized in March last, with $50,000 capital stock, of 
which the plant consumed $30,000. They purchased a Blymyer 
machine. 

KENTUCKY. 

Danville—The Danville Ice Co. have begun work on a series 
of eight or ten artesian wells to supply the ice factory. 

Danville—There has been talk of an ice factory, but not in 
a very hearty manner. 

Louisville—The Northern Lake Ice Co. will add new build- 
ings to their plant, to cost $85,000, 

Newport—The Newport Ice Co. has completed the plant, 
and is now making ice. 

Winchester—A new company will build an ice factory. 


LOUISIANA. 

Baton Rouge—The Louisiana Artificial Ice & Cold Storage 
Co. started up a 15-ton De La Vergne machine August 1. 

Jonesville—The Southern Ice & Cold Storage Co., of Chat- 
tanooga, Tenn., will erect an ice plant and cotton seed oil mill 
at this place; capital $25,000. 

New Orleans—R. T. McDonald & Judah Hart’s 50-ton fac- 
tory started up August 1. They use a Blymyer machine, the 
first charge having been furnished by the National Ammonia Co. 


MISSOURI. 
St. Louis—The new ice factory of the Carondelet Electric 
Lighting Co. began making ice July 14. 


NORTH CAROLINA. 

New Berne—The New Berne Ice Co. have begun making 
ice, using a York machine, and artesian water; capacity about 
eight tonsa day. They have also a cold storage room attached 
to the factory. The investment is $15,000. 


OHIO. 
Columbus—Mr. Dennis J. Kelly is president of a new ice 
factory company now erecting an extensive plant. They are 
making about fifty-five tons daily, but will, about August 20, 


when the plant is complete, be running at full capacity of 120 tons 


daily. They use a Blymyer machine. 


OREGON. 
Portland—The Consumers’ Ice Works, in Hulladay addition, 
will be ready to manufacture ice in a few days; capacity, 25 tons. 


PENNSYLVANIA. 
East Liberty—John M. Bruce will start his ice factory about 
August 1, the National Ammonia Co. having supplied the first 
charge of ammonia. 


Uniontown—The ice factory is a decided success. Eleven 
tons are sold there each Saturday, all for home consumption. 


SOUTH CAROLINA. 
Chester—An ice factory is talked of, but nothing definite has 
been agreed upon as yet. 


Florence--The Florence Ice Co., after erecting a 1o-ton 
plant in connection with the electric light plant, found they had 
an insufficient water supply. This was remedied by sinking a 
four-inch well 120 feet deep, which furnishes an abundant supply, 
and the ice making machinery has been put in operation, : 


TENNESSEE. 

Nashville—Meadows & Osgood have started up a new ice 
factory at South Nashville, Tenn. They are running at twenty- 
five tons daily; Hercules machine, with a reserve capacity of 
sixty tons daily. 

TEXAS. 
_ Abilene—A new ice factory has started up at Abilene, in- 
spired by the success of the factory at East Abilene. 

Arkansas Harbor—Will give bonus in the way of lots, etc., to 
parties who will locate an ice factory there. : 

Barnesville—It is reported that another ice company is to 
locate a plant. 

Canadian—New machinery has been put in the Canadian 
Ice Factory. 

Hillsboro—The city council has granted a franchise to a 
Boston syndicate for the erection of an ice factory. 

_Marlin—An artesian well is being drilled at Marlin, Tex., 
which 1s now over 1,400 feet deep. An ice factory is contem- 
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ae in that town, the erection of which will depend more or 


ess on the success of the artesian well. 


é Mexia—The machinery of the new ice factory is being set in 
place. 


Mineola—The citizens of Mineola, Tex., are negotiating with 
parties for the erection of an ice factory. 

0 Rockwall—Rockwall, Tex., wants an ice factory, and the 
citizens of that town will offer splendid inducements to parties 
who wish to locate such an enterprise there. 

Wichita Falls—The ice factory has begun making ice; 
capacity, ten to fifteen tons daily. 
_ Wichita Falls—The Wichita Roller Mill Co. will build an 
ice factory, using their own power now utilized at the mill. 


They will begin building as soon as they can let the contract. 
The ice making machinery has not yet been purchased. 


VIRGINIA. 


Brambleton—Is to have another big ice factory. Work has 
been commenced on the building, and it will be completed within 
a short time. 


Norfolk—The Mahoney wharf, warehouse and ice plant have 
been sold to Mr. John Pettit, of New York, who, among other 
improvements, will put the ice factory in operation. 


Radford—F. Thomas contemplates starting an ice factory. 


WASHINGTON. 


Eugene—J. L. Hoffman is interested in an ice factory, to be 
erected this season. 


Seattle—The Seattle Automatic Refrigerating Co. are talking 
of enlarging their plant. The local citizens’ association are 
acting with the managers of the company. 


Wynooche—A company has agreed to build a $12,000 or 
$15,000 ice factory here if the citizens will donate asite and $goo 
in cash, the money to be repaid by the company in ice at sixty 
cents per hundredweight. 


ICE HOUSE AND FACTORY FIRES. 
—tThe ice house at Fisher’s Station, Ind., was burned 
July 13; loss, $1,600. 
The ice house at John Hubur’s farm near Overbrook, 
Pa., was burned June 22. 


—MckKelvey & Co.’s ice houses, near Sandusky, Ohio, 
were burned July 15; loss, $10,000; no insurance. 


John Mules’ ice house at Hudson, Wis., was burned 
July 16; loss, $700; no insurance; cause, unknown. 


——Six large ice houses, the property of Swift & Co., of 
Chicago, were burned at Fond du Lac, Wis., July 15; loss, 
$8,000; 2,500 tons of ice were destroyed. 


—On June 30 the ice houses of Robert Shafer, at Albany, 
N. Y., were burned; cause of fire, unknown; insurance $4,000 on 
house alone; loss of ice, uninsured, 18,000 tons. 


—The warehouse of the Alton (Ill.) Coal & Ice Co. was 
burned July 6. Loss on house and_ice (5,000 tons, of which a 
large part was destroyed), $5,000; insurance on building only, 
$2,000; cause, unknown, but thought to have been accidental. 


—Adam Bonacker’s ice house, near Greenbush bridge, 
Albany, N. Y., was burned July 5. The house, which was 
built last January, and consisted of three sections, and held 
3,000 tons of ice, was destroyed, with the contents. Loss, $10,- 
000; insurance on building, $4,000; cause, unknown, 


——The Union Pacific ice house at the foot of Twenty- 
eighth street, Denver, was burned July 20, entailing a loss of 
about $1,500, fully covered by insurance. The building con- 
tained about 1,200 tons of ice, but suffered no more than 100 
tons loss, by the burning of the shed in which it was stored. 

——The new ice factory of the Collegeville Ice Mnfg. Co., 
at Collegeville, Pa., was burned by fire originating in adjoin- 
ing premises, July 14; loss, $10,000 insurance $6,000, The ice 
company was formed about sixteen months ago, and had re- 
cently increased its plant on the earnings of the past year, the 
remodeled factory having begun making ice only a week before 
the fire. 








ABANDONED PROJECTS. 


——A new ice factory has been mentioned for Rome, Ga., 
but as yet nothing has been done. 

——The new ice factory at Emporia, Kan., talked of 
some time ago, did not materialize. 

—The two ice companies in Paris, Ky., have abandoned 
the idea of building ice plants, and the companies have dis- 
banded, ; 

-—The ice factory at Luling, Tex., will not be im opera- 
tion this season, as the proprietor failed to make it pay expenses 
last year. 

——The erection of a new ice plant, contemplated at Owens- 
boro,Tenn., by the Anheuser-Busch Brewing Co., in conjunction 
with local capitalists, has been postponed on account of lateness 
of the season. 

—_The effort to start an ice factory at Smyrna, Del., has 


failed, a canvass made to ascertain the daily consumption at 
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home showing that it was inadequate to the amount necessary 


to justify the manager to proceed further. It was then thought 
advisable to put in a smaller plant, but this idea has also been 
abandoned. 


ICY ITEMS. 


——The Boston Ice Co., of St. Paul, has brought action 
against J. R. Fallis & Co. for $1,801.29 for ice delivered as per 
contract. 

——The property of the New York Ice & Cold Storage Co., 
207 Fulton street, in litigation, was sold by the sheriff June 30, 
for $16, 100. ¥ . 
Henderson & Belcher, of Far Rockaway, are supplying 
Rockville Center, L.1., with ice from the works of the Queens 
County Ice Manufacturing Co. > 

_—The Automatic Refrigerator & Ice Machine Co., Mus- 
catine, I[a., has been incorporated; capital, $1,000,000; object, 
to manufacture refrigerators and ice machines. 

—tThe erection of the proposed ice factory at El Reno, 
O. T., has been postponed for the present season. Wichita 
and Ft. Reno now supply the ice used in El Reno. 

——The Trans-Atlantic steamer ‘‘Wells City” put in arti- 
ficial refrigeration with a Boyle machine this spring, for which 
ammonia was supplied by the National Ammonia Co. 

The Refrigerator Milk Can Co. has been incorporated 
at Chicago, to manufacture milk cans; capital stock, $25,000; 
incorporators, L. J. Cobb, C. G. Cobb and M. C. Farr. i. 

——Letters from Iceland state that that island had a phe- 
nomenal winter, with never a flake of snow or an hour of frost. 
And the ‘‘ice man” at Reykjavik is now ‘“‘catching fits” because 
he can’t supply ice at 30-deg.-below-all-winter prices. 

—Samuel Hiscox, who was one of the founders of the 
Knickerbocker Ice Co., of New York, died in that city July 12, 
at the home of his daughter, Mrs. W. A. Cole, at the age of 
ninety-five years. His son, Edwin Hiscox, is a member of the 
New York Produce Exchange. 


The Sunday law has invaded Greenwood, Miss., with a 
vengeance ; and recently both the ice factory and the oil mill 
there were indicted by the grand jury for running their works on 
Sunday. The oil mill paid the fine of $100, but the ice factory 
people will appeal to a higher court. ‘ 


——This season Judsonia, Ark., has shipped 13,760 cases 
and twelve refrigerator cars of strawberries. The local paper 
says picking the fruit gave employment to 2,000 people, some 
making as high as $3a day. Without the refrigerator car this 
valuable crop would have been worthless because not market- 
able. 

——They don’t waste time in Texas, where ‘“‘it’s a cold day” 
when the sneak thief gets ahead of the ice machine. Onenight 
at g o’clock recently John Quesada, a/as John Glanton, walked 
into the office of the San Antonio ice factory in the center of 
the city, held up the clerk at the point of the pistol, and relieved 
him of $17. He was arrested next morning, and within twenty- 
four hours was sentenced to fifteen years at hard labor. His 
crime, arrest and conviction furnish one of the quickest records 
in the criminal annals of Texas. 


——The three-decked iron steamship Republic, of Phila- 

delphia, running as a pleasure boat between that city and Cape 
May, is saidto be the largest boat of the kind in the world. It 
is licensed to carry 3,000 passengers, and frequently as many 
as 2,000 are served with meals on board the vessel. Three 
meals are served daily. Tons of fresh meat, hundreds of chick- 
ens, great quantities of fish, vegetables by the cart load, berries 
in crates, milk in scores of cans, and huge boxes, barrels 
and baskets of other provisions are stored for use in its mam- 
moth refrigerating rooms. 
The sheriff, May 14, took possession of the New York 
Ice & Cold Storage Co., at 206 and 208 Fulton street, on 
two executions, one for $39,799, in favor of the Fred W. Wolf 
Co., of Chicago, on seventeen promissory notes, and the other 
for $1,025 in favor of William J. Haskins, on a note. Bradstreet’s 
reports state that the company was incorporated September 13, 
1889, with a capital stock of $250,000, and was controlled by the 
Frederick Wolf Co., which erected the plant, and F. W. Wolf 
being the president. The company furnished cold storage 
largely to Washington Market butchers. The plant is valued 
at over $100,000. The annual report of January 21 said the lia- 
bilities did not exceed $148,000. The plant, when sold, brought 
something over $16,000. 

——The Independent Ice Co. at Smithtown (Gardiner, 
Me.), have in operation at their houses a new device which is 
roving a great success as a money saver for the company, and 
it is the only one in operation on the river. Heretofore the ice 
has been packed in the hold of the vessel just as it came from 
the house, with the exception that it was hastily swept by a 
broom in the hands of a small boy who was not articular in his 
task. The Independents now run each block of ice as it comes 
out of the house into a chain, the lags of which carry it under a 
Briggs’ planer, which removes about ten pounds of sap ice and 
chips from each block and leaves it in fine shape for packing. 
The great saving in space and consequent saving in freight 
rates on worthless ice, prove a considerable item of profit to the 
company. 
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ICE MAKING IN CINCINNATI. 
A REPRESENTATIVE “BUCKEYE” FACTORY—DETAILS OF PLAN—THE 
MACHINERY IN USE—COLD 
FACILITIES. 


ARCTIC ICE 
STORAGE 


Tentative attempts at mechanical ice making were 
made as long as sixty years ago; but it is only yester- 
day, so to speak, that it has become an active commer- 
cial economy, while even more recently has mechanical 
refrigeration come to be recognized as a practicable sub- 


Its practicability 


stitute for ice for all cooling purposes. 
established, however, 
American capitalists 
at once undertook its 
development. As a 
consequence, in all 
the great commercial 
centers, ice making 
plants and cold stor- 
age houses have been 
erected for the use of 
the general public, 
who are rapidly com- 
understand 


Pe 
ing to ICE’ MAKING DEPARTMENT. 


and appreciate their 
utility and merits. 

As indicative of the magnitude of some of these 
plants, Ick AND REFRIGERATION herewith gives an illus- 
tration of the buildings of the Cincinnati Ice and Cold 
Storage Co., at Court street and Eggleston avenue. 
This company, of which Mr. W. H. Field is president, 
and Edwin B. Thayer, secretary and treasurer, was or- 
The 


general view of their buildings shows the cold storage 


ganized in 1887 with a capital stock of $300,000. 


room on the right, with a frontage of 117 feet on Court 
street, and a depth of 104 feet, eight stories high, into 





SECTIONAL VIEW CINCINNATI ICE 


which cars from any railway entering Cincinnati may be 
run, for discharging for storage or removing all perish- 
able goods and fruits. In the center is the engine room, 
with condenser above, while to the extreme left is the 
ice making department — the entire frontage being 290 
feet. 
also given herewith, furnished by Geo. W. Rapp, the 


The ground plan and longitudinal sectional views, 


architect, of Cincinnati, will fully explain the details of 
the interior arrangements. 


The ice making department and engine buildings 


are frame structures, covered with corrugated iron. 
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The cold storage section, on the other hand, is built of 
brick with hollow tile inner walls, insulation being ob- 
tained by means of air spaces and mineral wool fillings 
between joists and the partitions separating the many 
rooms into which each floor of the building is divided. 
The plant, as a whole, has an ice making capacity of 
of goo,o0o 
plant was 


100 tons daily, with cold storage capacity 
cubic feet. The machinery of the entire 
erected by the Arctic Ice Machine Co., of Cleveland, Ohio, 
and consists of two 50-ton and three 25-ton machines. 
This is one of the largest plants of the kind in the 
country, and has 
been eminently suc- 
cessful in every re- 
spect since it began 


active operations. 


TWOFROSTY TALES. 

About January 27 
of this year, just be- 
fore the first heavy 
snow storm, William 
lives 








ENGINE ROOM. 


Kayser, who 
about five miles east 
of town, lost a hog, 
and was unable to find any trace of it, says the Leigh 
(Neb.) World. The other day, while one of his neighbors 
was digging a hay rack out of a snow pile, what did he 
find but the missing porker! After a fast of forty-two days 
the hog was still alive and able to walk around and eat. 
The animal weighed 375 pounds when it was caught out 
in the blizzard, but when found was reduced to about 
eighty or ninety pounds, and is expected to live. 

A similar story is told by a South Dakota farmer. 
During the severe storm of February 7 and 8 he lost two 
He had long since given up looking for 


COLD STORAGE BUILDING, 


turkey hens. 
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Mica 


AND COLD STORAGE CO.’S PREMISES. 


them and thought he would find them dead when the 
snow went away last spring. The snow had drifted high 
at one end of his barn. Jate in March the farmer, when 
running over the drift, broke through and fell into a hole, 
when, behold, there were the turkeys. One of them was 
alive and as frisky as a kitten; the other one had evi- 
dently been dead a few hours. They had lived on snow 
for six weeks. The turkeys were fat when they were im- 
prisoned, but very poor when found. 
enjoying life again, but, on being liberated from its 


The live hen is 


strange prison, was afraid of everything. 


on Ge 
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FOREIGN ITEMS. 


ICE AT THE ISTHMUS—AN ABANDONED PROJECT—-AN EXPERIMENTAL 
SHIPMENT OF BEEF—FOREIGN NOTES—SUCCESSFUL 
SOUTH AMERICAN INDUSTRY. 
Seventy dollars per ton is now the ruling price for 
ice on the Isthmus of Panama. 


K 
ee 


England took from the Argentine Republic, in one 
month lately, as many as 300,000 frigorized sheep. 
There are preserving works in the Republic now hand- 


ling 3,000 head per day, destined for exportation. 





* 





A steamer which recently arrived in London from 
Auckland, New Zealand, brought a cargo consisting of 
40,000 sheep and 2,000 beeves, all dressed and frozen. 
This is the largest single cargo of dressed meat that has 
ever been brought to England. 


Recently the refrigerating machine of a frozen meat 
steamer from Buenos Ayres to London, through some 
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The 


cargo of meat, of course, spoiled, and was thrown into 


accident, gave out, off the Cape Verd islands. 


the sea, causing a loss of many thousands of dollars. 


* 


OK 

The town council of Barmen has voted 2,100,000 
marks for the erection of a city slaughter house with 
refrigerating apparatus and chambers ; the city of Mainz 
is also to have a slaughter house, for which nearly 
2,000,000 marks have been set aside. Both of these 
establishments are to have every possible improvement 


in the way of stables, courts, running water, etc. 


sk 


eee 

Two Norwegian engineers have constructed a model 
for an ice breaker, or, as they term the vessel, ‘« fjord 
opener,” on an entirely novel principle. Instead of the 
ice being broken as now by ramming, it is sawn through 
by circular saws working from the bow below the ice, 
which, by a supplementary arrangement, 1s thrown out 
of the channel cut in the ice, instead of left to endanger 
the safety of, or obstruct, vessels, as at present. 


RAILROAD Swiith YARp 
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The West Indian Ice Co., which has been operating 
ice factories and cold storage houses in the islands of 
Trinidad and Barbadoes for several years, has made 
arrangements to establish a similar enterprise at George- 
town, British Guiana. The company has also contracted 
for a refrigerator steamer to sail regularly between New 
York and Barbadoes, Trinidad and British 


carrying cargoes of fresh meats and vegetables from the 


Guiana, 


United States on the outward voyage, and tropical fruits 
returning. ¥ 








> 

The Armour Beef Co., of Bangor, recently shipped 
a quarter of beef to Port-of-Spain, Trinidad, on the 
schooner Cora Dunn, which took out a cargo of ice 
loaded at the Orrington Ice Co.’s houses, Orrington, 
Me. 
very little good beef can be obtained at Port-of-Spain, 
and that he wished to try an experiment which he had 


Capt. Straker, master of the Cora Dunn, said that 


devised. The ice in the hold was placed at one point 


in such a manner that a sort of well was left near the 


deck. 


arrives at Trinidad in good condition the captain intends 


Into this well the beef was suspended, and if it 


to take a larger quantity on his next voyage with ice. 
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A late report of the management of the Argentine 
Meat Preserving Co., of Buenos Ayres, Argentine Ke- 
public, states, that the net profit earned amounted to 
£10,239 118. 7d. out of which the sum of £10,005 has 
been applied to the payment of a dividend on the preter- 
ence shares at the rate of 7 per cent per annum, leaving 
a balance of £234 11s. 7d. to be carried forward to next 
account. The directors consider this result of the first 
season’s working to be satisfactory, seeing that it was 
impossible to get the new buildings and machinery 
erected in time for last year’s operations, and that, con- 
sequently, the business could only be carried on as 
formerly. Owing to strikes and other causes, consider- 
able delay occurred in obtaining delivery of the ma- 
chinery required for the extension of the factory, and it 
was not without difficulty that it has been got into place 
for the present season. This, however, having been 
effected, the directors have every confidence that the 
result will be a satisfactory increase in the profits for the 


present year. 


SO 7. IGBSaaaa 


E. P. Bender, of Three Rivers, recently organized a 
company to establish extensive abattoirs at Three Rivers, 
Quebec, and ship frozen meat to England. The pro- 


moters included General C. C. Dodge and Benjamin 
Holmes, of New York, and the capital stock was fixed 
at $2,000,000. The project contemplated the importa- 
tion in bond of cattle from the United States, which it 
was proposed to slaughter at Three Rivers, whence the 
meat would be shipped to England in steamers specially 
provided with cold storage. The refusal of the govern- 
ment to jeopardize the advantages allowed to Canadian 
cattle in England, in relaxing the quarantine regulations 
in regard to American cattle imported into the Dominion, 
having effectually stifled the Three Rivers scheme last 
year, during April Mr. Bender and Major Normand, of 
Ottawa, had an interview with Sir John MacDonald, the 
late premier, in relation to a revival of the scheme, who 
in laying their case before the premier, stated that the 
reason for asking permission to import cattle from the 
United States was that there was not sufficient stock in 
Canada to keep the industry going on a large scale. 
They desired, therefore, that the company would be per- 
mitted to import from the United States direct, and, 
instead of undergoing quarantine at the border, have the 
cattle brought to Three Rivers, which port could be 
considered a quarantine station. The intention of the 
company was to go into the slaughter of hogs and event- 
ually utilize the cold storage room on their steamers for 
the shipment of large quantities of poultry. Sir John, 
having heard the representations of the deputation, 
promised to lay the matter before his colleagues, which 
he did. The ministers, however, refused to grant the 
necessary permission to carry the stock to Three Rivers 
in bond; and the project has been abandoned, for which 


the New Zealand shippers are, no doubt, duly thankful. 





PACKING HOUSE NEWS. 


The Fort Dodge, lowa, packing house, which had ex- 
tended its season up to July, has shut down until fall. 

——The Bloomington (Ill.) Pork Packing Co. will put ina 
refrigerating plant during the coming winter, at a cost of about 
$20,000. 

——The Cudahy Packing Co, has purchased the Robert 
Eccles packing house at Los Angeles, which cost $72,000 when 
erected. 








Geo. Fowler & Son, of Kansas City, have incorporated, 
and since July 1 have been known as George Fowler, Sons & Co. 
(Limited). 

——Cudahy Bros., of Chicago and Milwaukee, have begun 
to improve the 1,000-acre tract recently purchased near Buck- 
horn station, on the North-Western road. 

——The American Dressed Meat Co., of Portland, Ore., has 
lately put up a glue factory in connection with the abattoirs, and 
is now putting in an engine and mill to grind bones for fertilizer. 

-Saml. Effing & Co., pork packers, of Doylestown, Pa., 
are trying to get artesian water to supply their mage Peau 
and ice factory. The first well was dry, and the second was 
dry to a depth of 350 feet. The drill is still at work. 

Reid Northrope, president of the American Refriger- 
ator Co., has closed a contract with John Morrell & Co., of 
Ottumwa, lowa, whereby that firm will have seventy-five re- 
frigerator cars branded with the name of the firm. 

_—The Colorado Packing Co., of Denver, has put in a 30-ton 
Frick machine, which is about completed. The National Am- 
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monia Co. supplied the first charge of ammonia, and the addi- 
tional cold storage room will be in use early this month. 


The new packing house of B. M. Fernald & Co., at Bry- 
ant’s Pond, Lewiston, Me., is now completed,and the machinery 
is being adjusted, which is of the most modern and improved 
pattern, requiring little more than half the force of the old style. 


There has been a decrease in the number of hogs 
yacked in the country this season of 1,155,000, compared with 
feat year; of which decrease Chicago shows 275,000; Kansas 
City, 226,000; South Omaha, 41,000. Cedar Rapids shows an 
increase of 29,294. 

—-The beef departments of the G. H. Hammond and 

Swift & Co. packing houses, at Omaha, have adopted the United 
States regulations for inspection, and will inspect pork as soon 
as the instructions are received. No cattle thus far have been 
condemned at the Omaha houses. 
Ira P. Darling, a well known packer of Chicago, died at 
Pawtucket, R. I., July 21. He was the senior member of Ira P. 
Darling & Co. He was forty-five years of age. Mr. Darling 
came to Chicago in 1878, and was employed by G. F. Swift & 
Co. At the end of three years he began business for himself, 
and in a comparatively short time amassed a large fortune. 


A corporation has been organized by Charles E. Mar- 
vin, president of the Puget Sound Dressed Beef Association, of 
Tacoma, Wash., to be known as the Puget Sound Stock Yards 
Co., to establish stock yards at Meeker Junction, midway be- 
tween Seattle and Tacoma, for which purpose eighty acres of 
land have been purchased. As outlined, the plans contemplate an 
expenditure of $100,000 in buildings and improvements; not to 
include packing houses, however, which it is not their intention 
to locate at the new yards, which are intended to be simply a 
center for handling, feeding and marketing live stock. 














RAILWAY REFRIGERATION NOTES. 


—The Chicago & West Michigan Railroad Co. has just 
placed an order for 100 refrigerator fruit cars. They will have 
thirty tons capacity and be fitted with air brakes for fast service. 


—tThe Erie wreck in June at Ravenna, Ohio, caused by 
reckless handling of a Swift refrigerator train, was duplicated 
in a small way at Hepburn, on the Erie, July 17, when another 
refrigerator train east bound ran into a construction train. 


The American Refrigerator Transit Co. has absorbed 
by lease the business of the Union Refrigerator Co., thus secur- 
ing control of the 1,050 cars of the latter line, and the business 
of the Milwaukee brewers, who alone require 750 refrigerator 
cars for their business, the cars being marked with the names 
of the brewery using them. The American company is also 
operating the equipment of the Cold Blast Transportation Co.,of 
Kansas City, consisting of 250 cars. Arrangements have also 
been made by which its service will be extended over the Union 
Pacific system,the same as on the Gould system, and will absorb 
that company’s equipment of 500 cars. The same will apply to 
the Cotton Belt system, operating their equipment of 100 cars. 
Negotiations are now in progress which will probably result in 
the completion of a similar contract for the through business of 
the Erie system and the general business of the Richmond 
Terminal system, which includes the East Tennessee, Virginia 
& Georgia, the Central Railway & Banking Co. of Georgia, and 
the Richmond & Danville, absorbing what equipment they have 
at the present time, and which will probably require the con- 
struction of 500 to 1,000 cars in addition to the combined equip- 
ment, within the next twelve months, to provide the cars re- 
quired to do the business of these lines. 





MISCELLANEOUS NEWS ITEMS. 


—tThe Alaska Refrigerator Co., of Grand Rapids, Mich., 
is just completing a new factory. 

—lIsaac Gronsky has purchased the ice factory of the 
Colorado (Tex.) Refrigerating Co.; price, $12,000. The plant is 
in operation. 

The Trotter Refrigerator Co., of Newark, N. J., is in 
the hands of P. R. Sleight, receiver, who will continue the 
business—at least until September 1. 


J. B. Skinner, president of the Hercules Iron Works, 
has purchased from the Fish Ice Co. for $85,000, its real estate 
and plant for manufacturing ice, on Throop and Jackson streets, 
Chicago. The ground is 120 X 168% feet. The ground is occu- 
pied by the buildings and ice plant, the latter having been 
erected about a year ago by the Hercules Iron Works, and cost- 
ing $45,000. The ice machine plant is of fifty tons capacity, but 
is operated at the rate of fifty-five tons per day. Mr. Skinner 
will continue the operation of the ice plant, a number of large 
contracts for ice having recently been received. 

——Dr. George L. Miller, of Omaha, has begun suit against 
the Crystal Ice & Coal Co. for $25,000 damages for failure to ful- 
fill a contract to build a lake at Seymour park. He alleges that 
the ice company agreed to build a lake which should contain a 
depth of water of at least five feet, with proper embankments, 
and to keep in it filtered or purified water, supplied by a con- 
stant inflow. The ice company was to have the exclusive right 
and ownership of the ice crops produced and Dr. Miller to use 
the lake as a pleasure resort in summer. The ice company 
failed to build the lake by June 1, as the contract requires, 
hence the suit. 
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THE VACUUM ICE MACHINE. 


ITS ESSENTIAL FEATURES AND CHARACTERISTICS—THE METHODS 
ADOPTED FOR PRODUCING A VACUUM, ETC. 


The vacuum ice machine belongs to that class of 
refrigerating machines in which the cold is created by 
the abstraction or consumption of heat by the volatiliza- 
tion or evaporation of some more or less volatile sub- 
stance. Its essential difference from other ice machines 
working on this principle, consists in that the refrigerat- 
ing agent itself is rejected along with the heat which it 
has absorbed or taken up. From this it is obvious that 
hardly anything else but water can be used as the re- 
frigerating agent, as it is the only liquid sufficiently inex- 
pensive to be employed in this wasteful manner. How- 
ever, as the water has a high boiling under the ordinary 
pressure of the atmosphere, and as in order to be useful 
the evaporation must proceed at a low temperature, a 
vacuum is required above the water to produce ebulli- 
tion at a temperature below the freezing point. In order 
to do this the pressure above the water must be below 
0.09 lb. per square inch; and as it is extremely dif- 
ficult to maintain such a high degree 
simply mechanical means—air pumps, 
means are resorted to, to increase the efficiency of the 
vacuum by absorbing the watery vapors as quick as they 
are formed. Concentrated sulphuric acid, or oil of 
vitriol, is the substance practically used for this pur- 
pose. The performance of this process, viz., evaporation 
of water at low temperature with the aid of a vacuum 
pump and sulphuric acid, is the object of the vacuum 
ice machine of the present day, which circumstance also 


of vacuum by 
etc.— chemical 


accounts for its name. 

The simplest form of such a machine is a vessel with 
water, from which the air, respectively the vapors form- 
ing subsequently, are rapidly exhausted by an air pump, 
when the water commences to freeze in the course of 
time if the vacuum is sufficiently perfect. In this way 
it appears that ice was first produced by Bullen in 1755, 
but only in the way of experiment. More practical re- 
sults were obtained by Navine and subsequently by Les- 
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lie, who introduced sulphuric acid to assist the action of 
the air pumps. 
THE FIRST VACUUM MACHINE. 

But the first machine working on this principle and 
producing ice for actual use was constructed by Carréjun 
and shown at the Paris exposition of 1867. This appa- 
ratus is illustrated in Fig. 1, showing a boiler 6 made 
from an alloy of lead, with a few per cent of antimony. 
This boiler or receptacle is provided with a funnel tube, 
through which the sulphuric acid can be introduced : 
while another tube at the bottom of .S permits the with- 
To this 
vessel or receptacle S an ordinary hand air pump 4 is 


drawal of the diluted or spent sulphuric acid. 


attached, by means of which the air in the receptacle § 
and in the bottle #, containing the water to be frozen, can 
be exhausted. The bottle 2 is connected with the re- 
ceptacle S by means of a rubber cork and the pipe @’. 
The faucet 7’ serves to close off the receptacle when the 
After a 


minute’s pumping the boiling of the water in # subsides 


flask # is to be exchanged for another one. 


and the first needles of ice begin to form, which, while 
the pumping continues, soon increase, so that finally the 
whole contents of the flask B are converted into ice. In 
place of sulphuric acid other substances having an affin- 
ity for water, such as caustic soda, chloride of calcium, 
etc., can be used, but sulphuric acid seems best adapted 
for the purpose. 
THE WINDHAUSEN VACUUM MACHINE, 

This form of ice machine has been improved upon 
in various directions, notably by Windhausen, who con- 
nected the same with arrangements which enabled him 
to concentrate the spent sulphuric acid so that the same 
could be used over and over again. The first machine 
of this kind, as constructed by Windhausen, is illustrated 
in Fig. 2. The most essential part of the same is the 
vacuum air pumps 4, having two cylinders from 0.8 and 
0.22 meter in diameter respectively, making per minute 
fifty-five to sixty strokes. Furthermore, this: machine is 
provided with six to eight freezing cylinders C, the covers 
of which are fastened at their lower ends by means of 
screws and rubber rings. The freezing cylinders are 
arranged at both sides of the absorber #, a horizontal 
The 


water runs into the freezing cylinders from the tanks D 


iron cylinder provided with a stirring apparatus. 
and can be regulated by faucets. It runs through pipes 
which are double walled, thus preventing their clogging 
up by freezing. The device for the concentration of the 
spent acid consists in the concentrator /, the exchange 
apparatus G affording a complete utilization of heat, the 
closed reservoir /7 for diluted, and the open reservoir A” 


for concentrated acid. The mode of working is the 
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same as with the small machine, only that the succes- 
sive working of two vacuum cylinders effects a more 
thorough and quicker evacuation. Only after a vacuum 
of one to two min. has been produced in the freezing 
cylinders, the water is allowed to enter them from the 
tanks D at a rate cor- 
responding to their 
freezing capacity. In 
the course of time 
several improvements 
have been suggested 
by Windhausen, and 
one of the most recent 


forms constructed by 





him is illustrated in 
Fig. 3. The vacuum 
pump A use of the 
same kind as de- 
scribed in the fore- 


going machine, hav- 
ing one big and one 
Bis 


the absorber, a cast iron cylinder of 0.9 meter diameter, 





small cylinder. 


and three to eight meters long, according to the size of 
It is filled to about two-thirds with sul- 
The 


absorber # is connected with a similarly constructed 


the machine. 
phuric acid, kept in motion by a stirring apparatus. 


vessel C, called the refrigerator, in which salt brine 
This vessel is 
protected by bad conductors of heat, and the refrig- 


or other liquids can be cooled down. 


erated liquid in the same removed and replaced by 
pumps. Thesulphuric acid in 4, which absorbs the vapors 
discharged by the liquid in C, is concentrated again in the 
concentrator 2, which is 
provided by worms made 
of lead pipe, through 
which steam passes, and 
thus causes the evapora- 
the 


concentra- 


of water from 
This 


tor works in 


tion 

acids. 
connection 
with the heater JD, and 
the exchange apparatus 
D. A small air pump # 
the concentra- 
the 

seen 


assists in 
acid... .1tyis 

that 
latter machine is specially 


tion of 
readily this 
adapted for the manufact- 


ure of refrigerated 


liq- 









uids, salt brine, etc., while 
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the former machine is cal- 


Nal 
culated for the manufac- 


ture ofice. Lightfoot, in 





a paper read before the 
Institute of Mechanical 
Engineers, says the fol- 


lowing with reference to this machine : 


ICE DIRECT FROM WATER. 

In 1878 Franz Windhausen, of Berlin, brought out a 
compound vacuum pump for producing ice direct from 
water, on a large scale, without the employment of sul- 
phuric acid ; and also an arrangement in which sulphu- 


ric acid could be used, the acid being cooled by water 
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during its absorption of the vapor, and afterward con- 
centrated, so that a fresh supply was rendered unneces- 
sary. This apparatus was improved on in 1880; and in 
1881 a machine nominally capable of producing fifteen 
tons of ice per twenty-four hours, was put to work ex- 
perimentally at the Aylesbury dairy at Bayswater, being 
afterward removed to Lillie Bridge, where the author be- 
lieves it now is. The installation was fully described 
and illustrated by Carl Pieper, ina paper read before the 
Society of Engineers in November, 1882, and by Dr. 
John Hopkinson at the Society of Arts about the same 
time. It consists of six slightly tapered ice-forming 
vessels of cast iron, of circular cross section, closed at 
their bottom ends by hinged doors with air tight joints, 
into which water is allowed to flow at a regular speed 
through suitable nozzles, the cylinders being steam 
jacketed in order to allow the ice to be readily dis- 
charged. The upper parts of these vessels communi- 
cate with the pump through a long horizontal iron ves- 
sel of circular section containing sulphuric acid, which, 
when the machine is in operation, is kept in continual 
agitation by means of revolving arms. The acid vessel - 
is surrounded with cold water, which carries off most of 
the heat liberated during the absorption of the vapor. 
The pump has two cylinders, one double acting of large 
size, and a smaller single acting one. The capacities of 
these cylinders per revolution are as sixty-two to one. 
The air and whatever vapor has passed the acid are 
drawn into the large pump, which partially 
Here part 


of the vapor is condensed by the action of cold water, 


com- 
presses and delivers them into a condenser. 


the remainder passing along with the air to the second 
pump, where they are compressed up to atmospheric 








tension and discharged. 


The advantage gained by the 
use of a compound pump is due to the action of the 
intermediate condenser and to the compression being 
performed in two stages, by which the losses from the 


clearance spaces in the large pump are rendered 


much less than they would be if compression to at- 


mospheric pressure were accomplished in a single 
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operation. The effect of the pump is said to be such 
that a vacuum of half a millimeter of mercury, or about 
0.0097 lb. per square inch, can be continuously main- 
tained ; though in actual work about two and one-half 
millimeters or 0,0484 lb. per square inch is as low as 
is necessary. Thecon- g 

centration of the acid is LU 
effected in a lead-lined 
vessel, in which is a coil 
of lead piping heated by 
steam, the pressure in 


the vessel being kept 
down by means of an 
ordinary air pump. No 


acid pump is needed, as 
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cause opacity. Several attempts have been made to 
produce transparent ice by the direct vacuum process, 
Distilled water, 
or water deprived of air, has been tried,and hydraulic pres- 


but so faras now known, without success. 


sure has been used for compressing the porous, opaque 














the transfer from one {/ 
vessel to another is |! 
effected by the pressure 

of the atmosphere. The Y 
comparatively cool, weak Y 
acid on its way to the UY 
concentrator is heated |// 
in an interchanger by 


the strong acid returning 


SS 


from the concentrator. 


SSS 


Six blocks of ice, each 5 
weighing about 560 lbs., 


are 


SG 


formed in about 











twenty minutes after 


AY = 
X 


starting. The charge of 
acid is said to serve for three makings of ice, after which 
it becomes too weak, and requires to be concentrated. 
The water being admitted into the ice-forming ves- 
sels in fine streams offers a large surface for evaporation, 
and is almost immediately converted into small globules 
of ice, which fall to the bottom and become cemented 


together by the freezing of a certain quantity of water 





blocks, but neither plan has been found practicable com- 
mercially. It would appear indeed that the only way to 
make clear ice by the vacuum process is by forming it 
in molds, subjected externally to the action of brine 
previously cooled by the evaporation of a portion of its 
water. The cost in this case would necessarily be 
but the ice would be solid and transparent, 


STreacen 


and would consequently 




















have a higher commercial 
value. The latent heat 
of liquefaction of water 
being ,142.6 deg. F., the 
total heat to be abstracted 
in order to produce one 
ton of ice from one ton of 
water at 60 deg. F. is 
382,144 F. pound units. 
Taking the latent heat of 
vaporization of water at 
32) Gece He to) be m,O0ors7. 
it is obvious that 350 lbs. 

to 
But 
the sensible 


must be evaporated 


make the ton of ice. 





in addition 
heat of evaporated water, 
which entering at 60 deg. 
would leave at about 32 
deg., would have to be 
and this would 
the 


taken off ; 


require evaporation 








that collects there. This water being in a violent state 
of ebullition, the ice so formed is not solid, but contains 
spaces or blow-holes, which, as soon as the block is dis- 


charged from the vessel, become filled with air and 


about nine and 


fourth pounds more, making a total of about 360 Ibs., 


of one- 


without allowance for loss by heat entering from with- 
The total 
actually used is given by Mr. Pieper at twelve tons per 


out, which would be considerable. water 
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ton of ice, including the quantity required for cooling 


purposes. The fuel consumption is stated to be 180 
lbs. of coal per ton of ice; but the author understands 
a much larger quantity is actally required. It is con- 
sumed in generating steam for driving the vacuum pump 
and the concentrator air pump, and for evaporating the 
water absorbed by the acid. According to Dr. Hopkin- 
son, the cost of making one ton of opaque ice is 4s.; but 
the author believes experience has shown that a much 
higher figure is required to cover the necessary expenses 
for repairs and maintenance, which in some parts of the 
apparatus are very heavy. Windhausen’s machine has 
not met with any extended application in this country, 
owing no doubt to the opaque and porous condition of 
the ice produced by it and to the large and cumbrous 
nature of the plant, which must doubtless require great 
care and supervision in working. 
OTHER VACUUM MACHINES. 

Many other forms of vacuum ice machines have since 
been suggested and constructed, but we will close our 
remarks on this subject at present by a short reference to 
a machine designed by Patten, of New York. It is rep- 
resented in Fig. 4 in its general features. Y is a pump 
and communicates by means of the pipe X!' with a worm- 
pipe X*, which in turn is connected with the vessel 2, so 
that all vapors must pass the pump, whence they enter a 
Y' is a perfor- 
The 


water condensed in Y is drawn away by means of the 


condenser Y, by means of the pipe X*. 
ated water pipe terminating in the condenser Y!. 
pump Y*. The sulphuric acid is furnished to the vessel 
U, provided with pipes through which water circulates 
and flows from the vessel UV into the other vessels U situ- 
ated below, and arrives in diluted condition in the pipe 
V, which carries the acid still warm into the boiler Z, 
The concentrated acid 
flows through the pipe Z* back to the pump /V’1, which 


where it is concentrated again. 


pumps the same back to the vessel UY for repeated use. 

Besides the vacuum refrigerating apparatus con- 
structed by Mr. Windhausen as mentioned in the above 
article, this gentleman has also constructed the com- 
pressed air refrigerating machine and a carbonic acid 
refrigerating machine, which differ in principle from 
each other, the latter machine being made in the United 


States by Ainslie, Cochran & Co., of Louisville, Ky. 


NEW LIQUIDS FOR ICE MACHINES. 

Recently mixtures of sulphurous acid with hydro- 
carbons, have been recommended as refrigerating media 
or ice machines by J. Quiri, of Strassburg, Germany. 
If liquid sulphurous acid is mixed with either one of the 
Isobutylen (C,H,, boiling 
point, 21 deg. F.), propylen (C,H,, boiling point 22 deg. 


following hydrocarbons, viz. : 


F.), butan(C,H,, boiling point 32 deg. F.), or with pen- 
tan (C;H,, boiling point, go deg. F.), oily liquids are 
obtained, which, if used in refrigeration, make the 
lubrication of the compressor piston superfluous.  Iso- 
butylen is obtained by heating roo parts of isobutyl- 
alcohol, 100 parts sulphuric acid, 40 parts sulphate 
of potash, 160 parts powdered glass, and 20 parts of 
water. Propylen is made from propyl. alcohol, with 
chloride of zinc ; 
from mineral oils. For the mixing of either of these 
hydro-carbons with sulphurous acid, two vessels of iron 
are used, which stand one above the other, and are con- 


nected by means of a leaden pipe. The lower vessel is 
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and butan and pentan are obtained 
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placed in a cooling mixture, and contains the required 
amount of hydro-carbon, to which the proper amount of 
sulphurous acid is allowed to flow from the upper vessel 
by means of the leaden conducting pipe. 


LATENT HEAT OF EVAPORATION. 


The latent heat of evaporation of several volatile 


bodies used in ice machines has: been recently deter- 
mined by J. Chappius, at 32 deg. F., with the following 


results : 

1 Kilogram. 1 Molecule. 
Chiorideoimethy1e.).. eee eee 96.9 Calories. 4,860 Calories 
Sulphurousvacid reece: O1.7 5,900 es 
Carbonic *acids.2n4-.5-eeeeee ee 50.3 “ 2,480 a! 


It will be observed that these figures refer to metric 
calories. 


Tue London Meat Trades Journal recently published 
an interesting table relative to England’s dead meat im- 
ports in 1890. The figures show a very remarkable 
increase. In 1888 the total quantity of beef imported 
was 836,659 hundredweights, while last year’s imports 
were 1,854,593 hundredweights, or 471,222 more than 
Of the total for 1890, no less than 1,693,148 
hundredweights came from the United States, the im- 


in 1889. 


ports from this quarter being stimulated no doubt by the 
publication of the profits of the importing firms which 
Notwith- 
standing the increase in the dead meat trade, there were 


were converted into joint stock companies. 


83,365 more cattle imported in 18go than in the previous 
year. The mutton imports last year were 1,656,419 
hundredweights, against 1,227,562 in 188g, 988,o10 in 
1888, and 784,841 in 1887. The contribution of New 
18g0—787,322 hundredweights—exceeded 
Last year’s importation of 


Zealand in 
the total imports of 1887. 
mutton from the Argentine amounted to 435,084 hundred- 
weights. 


Tue ice box should receive much care and attention 
to keep it sweet. Wash frequently and wipe dry; 
cleanse the waste pipe often with washing soda, and do 
not let bits of stale food accumulate. Fresh meat 
should be put carefully upon clean earthen dishes. The 
butter jar should always be covered with a close cloth, 
and a plate or other cover laid over that. A few lumps 
of charcoal in the ice box are a good thing; put fresh 
bits innowand then; they absorb odors quickly.” — £2. 
Yes, and we imagine that if the average housewife would 
just take this little advice to heart and act on it a few 
times during the season, she would have fewer com- 
plaints to make about ‘‘the nasty, dirty ice” she thinks 


she gets. 


A Lonpon firm, which has branch houses in Adelaide, 
Melbourne and Sydney, Australia, are. building on the 
Clyde a number of ships for meat transportation from 
Australia to England. The vessels will contain com- 
pressed air refrigerating machines for cooling the frozen 
meat compartments of the boats, and to cool the decks 
on which live stock are carried. 


‘*Microses have recently been discovered by a Rus- 
sian scientist in snow, hail and ice. Nine varieties are 
detailed.”—-Ax. There it goesagain ! 
be a ‘‘land fairer than day”; but what we really want 


to know is, is there a land where the microbe and the 


There is said to 


‘* microbe fiend” are ‘‘ barred” ? 
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Lf you have not already subscribed to Ick AND ReEvric- 
ERATION, your attention is directed to the tnclosed subscrip- 
tion blank, which we will be pleased to have you sign and 
return. If you area subscriber, please hand subscription 
blank to some one who may in any way be interested in the 
subjects covered by Ick AND” REFRIGERATION. 

POST-PRANDIALLY. 

The publishers of Ick anp RerriGeRAvion, in the in- 
itial number, July, took occasion to publish, with thanks, 
a number of kind words received in answer to the pro- 
spectus of the new journal,which had been mailed some 
weeks before that issue appeared. These letters were most 
encouraging, and were deemed somewhat of the nature of 
the blessing that precedes the banquet. As purveyors 
to the feast, the publishers appreciated the fervency of 
that blessing, and therefore disclosed the feast to the 
banqueters with natural and sincere solicitude, though 
feeling at the same time that they really had made a 
good effort, and were setting before the banqueters 
something they had never seen before. 

Now that the feast has been discussed, and not the 
faintest symptom of an indigestion has appeared, the 
publishers feel that the ‘‘ post-prandial” speeches, too, 
should see the light; and therefore again take the liberty 
of publishing the comments received by us, at the seme 
time thanking our friends who have thus taken the trouble 
to express their appreciation of our work and to encourage 
us to win their ‘‘good words.”’ Speaking to a thought 
suggested in some of the letters, the publishers plead 
guilty to having ‘‘aimed high,” but at no time will our 
efforts be relaxed to hit that exalted mark at every issue, 
and thus continue to merit the high praise lavished on 
the first issue. 

(St. Lours AuToMatTic REFRIGERATING Co., St. Louis.] 

At first glance Ick AND REFRIGERATION looks first-class, and 

as if it was destined to be the finest trade paper in the world. 
(Jas. E. Ecan, Supt. Waco Ice & REFRIGERATING Co., Waco, Tex.] 

I am well pleased with Ick anD REFRIGERATION In every re- 
spect. Itis just what we want, and we think that every ice 
manufacturer in the country should subscribe for it. We wish 
you unbounded success. .Do not fail to send our numbers regu- 
larly. 

(Fr. M. Potuamrus, TEXARKANA Ice Co., Texarkana, Texas.] 

The first copy of Ice AND REFRIGERATION, just received, ex- 
ceeds my most sanguine expectations, You certainly have 
brought out a complete surprise for us all. The editorials and 
general make-up of the magazine, are first-class, while the work- 
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manship in the printing and litho. work is the very best. To 

say you have achieved a perfect success in the initial number is 

sufficient, and that you will have every success is our wish. 
[East FLorma Ice Mre. Co., per S. BENJAMIN, Ocala, Fla.| 

IcE AND REFRIGERATION can be made indispensable to the 
ice manufacturers, and I will with pleasure advocate its adop- 
tion at the next meeting of the Florida manufacturers. 

[NarionaL AMMONIA Co.,, St. Louis.] 

We are much pleased with the first number of Ice anp RE- 
FRIGERATION, and have no doubt it will meet with the general 
favor that it merits. 

[AINSLIE, COCHRAN & Co., Louisville, Ky.] 

We are much pleased with the result of our advertisement 
in Ice AND REFRIGERATION. Inquiries come pouring in, and it 
keeps us hustling to answer them all. 


[ALLEN P. WALKER, Gen’l Mngr. WYTHEVILLE Ice & Darry Co., Wy the- 
ville, Virginia.] 


I have carefully examined Vol. I, No. 1, of I. & R., and am 
very much pleased with its contents; in fact, it is a book long 
needed by our class, and I am sure it will meet with success to 
you all, as well as benefit all who are interested in such work. 
Please do not miss a single issue, as I want to keep them on file. 

[BAKER & VICKERY, Butchers, etc., Belton, Tex.] 

Are well pleased with IcE anp REFRIGERATION, and see that 
it is something that every ice machine man ought to subscribe 
for. Therefore, we inclose price for subscription for one year. 

[Fort PAYNE IcE & CoLp SroraGE Co.,, Fort Payne, Ala.] 

IcE AND REFRIGERATION we find to be very complete, as well 
as valuable in its composition. 

{PUEBLO Dist.-WATER ICE & COLD STORAGE Co., Pueblo, Colo. | 

We are highly pleased with Ick anD REFRIGERATION, and 
think you have struck a bonanza in entering this new field, as 
no ice company or ice machine man can afford to go without it. 

| PFAUDLER VACUUM FERMENTATION Co., Rochester, N. Y.] 

The new paper, IcE AND REFRIGERATION, is magnificently 
gotten up, and is bound to be a grand success. You will, of 
course, send it to us regularly. 


[F. S. ALLINDER and Geo. Morr, Engineers for B. C. I. & C.S. Co., Fort 
Smith, Ark.] 


After fifteen years of darkness, we now have a beacon light 
to guide and instruct us. It is every engineer’s duty to subscribe 
for IcE AND REFRIGERATION, and help to keep it up to its initial 
excellence, by contributing to its columns, and thus be benefited 
a hundred-fold in return. 

[P. M. SAUVIGNET, Prop. LAREDO ICE Co., Laredo, Tex.] 

I have received IcE AND REFRIGERATION, and am very much 
pleased with it, and think it will be a great help to the trade— 
just what has long been needed. 

[SANFORD Ice Co., Sanford, Fla.]} 

We feel that Ice aND REFRIGERATION meets a long felt want 
in the ice trade, and we wish you every success in your enter- 
prise. 

(Tur WEHR-HOBELMANN-GOTTLIEB BRG. & MALTING Co., Baltimore.] 

Permit us to compliment you on the success of your IcE AND 
REFRIGERATION. We wish you and your very excellent paper a 
long and prosperous life. 

[CARTHAGE Ice & COLD STORAGE Co., Carthage, Mo., C. M. Gay, Mgr.] 

Your July number of Ice anpD REFRIGERATION is at hand. 
Let her come regularly. In your hands it is bound to be a suc- 


cess. : 
(T. M. Srincvair, Packer, Cedar Rapids, Iowa. | 


Our draft to cover subscription attests our approval and ap- 
preciation. 

[Pure Ice & CoLp STorRAGE Co., Springfield, I11.] 

We are just overcome. Your Vol.I, No. 1, of IczE anp RE- 
FRIGERATION is far ahead of our expectations, and we are proud 
of it. Here is our @. Long may you wave. If we can help 
you, call on us. 


[W. E. BLrancuarpb, Engineer with ARK. & TEX. Con. ICE & CoaL Co., 
Vernon, Tex.) 


I think Ick AND REFRIGERATION a good young journal. I 
have had several years’ experience in ice manufacturing, and I 
think your journal a good one on the subject, and I find lots of 
good reading in its pages. I am always seeking for all the in- 
formation I can get; and I am always glad to see the ideas of 
others. 


{[Sroux AUTOMATIC REFRIGERATING Co., per FRED W. ApDGaATE, Chief En- 
gineer, Sioux City, lowa,] 


Please find inclosedmy subscription for [ck AND REFRIGER- 
ation, She is a beauty, and fills a long felt want. 
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JUST THE THING. 


We commend to the readers of ICE AND REFRIGERA- 
rion the following extract from a letter written by 
Messrs. Allinder and Moir, the intelligent engineers at 
the factory of the Border City Ice and Cold Storage Co., 
Fort Smith, Ark.: 

It is every engineer’s duty to subscribe for Ick AND 
REFRIGERATION, and to help keep it to its initial excel- 
lence. By contributing a few lines to its columns you would 
be benefited a hundred times in return. 

We cannot too strongly express our desire to receive 


communications from engineers and proprietors on 
points that arise in the daily practice of operating an ice 
factory, or cold storage plant, or in the handling or 
storing of natural ice. Were each individual who re- 
ceives IcE AND REFRIGERATION to contribute even a little 
from month to month (and each one could, if he would), 
there would be created a fund of technical information 
that would be of incalculable value to the trade. Every 
man has to solve problems of practice almost daily. 
That experience reduced to writing might be of immense 
value to his neighbor, who in his turn solves (and ex- 
plains the solution of) a problem he, too, has worried 
over, and thus an exchange of experience benefits both; 
each reaps a benefit. Do not imagine your experience 
is too trivial to record. It is the little things that make 
life; it is the little annoyances that by multiplying make 
life a burden; it is the petty losses of time or product 
that consume the profits; and these losses may be avoided 
by just such an interchange of experience as this plan 
Write them out and 
Don’t worry about ‘fine writing ’’—no- 


What is 


pressed in common, every-day English; and the edi- 


for their publication contemplates. 
send them in. 
body cares for that. wanted is the facts ex- 
tor can put on them all the polish they need, which, we 
are sure, will not be much. 


DHE PUREEYsOF ICKH: 


There is, as ICE AND REFRIGERATION endeavored to 
show last month, no reason why the dealers in natural 
ice and those handling manufactured ice should quarrel; 
nevertheless, petty quarrels between them have appeared 
in several places throughout the country, which have 
been industriously encouraged by the press, resulting in 
a condition of bad feeling that can ultimately result in 
no good to either party. 

This quarrel, in the press side of it, has taken the 
mutual attack on the 


very undesirable character of a 


purity of the ice handled by each. Now, while neither 
party can find any reasonable basis for the charges and 
counter-charges made, the question is one, after all, that 
had better be dropped. 
the itself 
rather such discussion will lkely result in more harm 


At any rate, its discussion by 
trade can do no one the slightest benefit; 
than good—even if a temporary advantage is gained by 
either side. Tor in these days of bacteria, microbes 
and germs, of cranks who see sand and whiting in sugar, 
alum and ammonia in baking powders and bread, death 
in a ham ora slice of dried beef, ad /7/., the discussion 
of ‘* purity’ upsets more minds than it satisfies, and 
causes uneasiness and decrease of consumption; for no 
matter how conclusively the purity of ice may be demon- 
strated to reasonable men, the fact remains that a vast 


part of humanity seem to take a delight in nursing the 
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disagreeable and in believing the worst. Mankind in 
reality is pessimistic, not optimistic. 

To this question of purity, there are, as to all ques- 
For instance, one of the things said 
of manufactured ice was the statement recently made by 
a New York butcher, and repeated in a printed inter- 
view by one of the most prominent men in the natural 
ice trade of New York city, to the effect that, if you take 
a block of manufactured ice, and, on getting at the center 
of it, rub your hands over it, youcan smell the ammonia 
on your palms and the oil of the machinery on your 


tions, two sides. 


fingers! The late Baron Munchausen is reported to 
have said, when this doz mot was repeated to him by 
the later Mme. Blavatsky, ‘‘ Well, I left behind me on 
earth the record of having been something of a liar 
myself, but I wouldn’t be ‘in it’ in these times. The 
ice machine man has sprung a ‘cold day’ on me, and I’m 
‘left’!”” It is not possible that there exists an ice dealer 
in the world who could truthfully be guilty of so absurd 
a faux pas; yet it is certain that among intelligent men, 
who are consumers, such erroneous ideas of the quality 
of manufactured ice do obtain, for we have ourselves 
encountered those who really believed that the man who 
used manufactured ice did it at the risk of poisoning by 
free ammonia contained in the ice—having somewhere 
heard that ‘‘ammonia is used in making ice.” Every 
dealer in manufactured ice has, doubtless, at one time 
or another, met just such people. The story has been 
circulated extensively from mouth to mouth, and even 
the great metropolitan daily newspapers have repeated 
it time and again, and in all seriousness; and so the con- 
troversy on this point has raged more or less violently 
It was undoubtedly an attack 
of this kind that induced the ice factory at Zanesville, 


from New York to Denver. 


Ohio, to publish a chemical analysis of the ice made by 


them. This report is interesting and worth repeating, 


since analyses of ice made from distilled water would 
practically agree in most cases with the one here men- 
tioned. This analysis was made by Mr. Karl L. Lan- 
genbeck, chemist to the American Encaustic Tiling Co., 
of Zanesville, Ohio, of a block of ice taken at random, 
June 27, from the wagons of the Zanesville Artificial Ice 
Mfg. Co., which, says Mr. Langenbeck, in his report 
dated July 1, 1891, gave the following results: 


‘«‘One hundred thousand parts, by weight, of the melted 
ice were found to contain: 2.7 parts of total solid matter, 
containing but a faint trace of organic matter; .4 parts 
of chlorine; .oo4 parts of free ammonia; no albuminoid 
ammonia; no sulphur compounds; no nitrous acid. 

‘« No terrestrial water, not even that of Loch Katrine, 
near Glasgow, contains so small an amount of solid 
matter. The claim, therefore, that the-ice was made 
from distilled water is strictly true, the small amount of 
residue present having been carried over mechanically 
by the steam, an unavoidable matter in all processes of 
distillation conducted on the large scale. This fact is 
further proven by the composition of the residue, which 
consists of a little clay, oxide of iron, chalk and a minute 
trace of salt, all constituents, though in much greater 
amount, of the city water. The absence of ‘albuminoid 
ammonia,’ sulphur compounds and nitrous acid, shows 
the entire absence of decomposable animal and vegetable 
débris. The minute amount of free ammonia shows 
that the ice is perfectly protected from even accidental 
contact with any chemical in the process of its manu- 
facture. All natural waters contain ammonia, resulting 
either from the decomposition of nitrogenous matter of 
vegetable or animal origin in the soil, or, in the case of 
deep wells, from the reduction of nitrate salts in the 
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earth. The ammonia found present was unquestionably 
derived from the original water used for distillation, the 
amount being much smaller than the majority of the 
best drinking waters contain. 


‘‘J venture to say that no drinking water is obtain- 
able in this locality that can compare in purity with this 
nce.’ 

On the other hand, the manufactured ice dealer cites 
the statements of Dr. Prudden, who made an examin- 
ation of Hudson river ice, finding bacteria therein, and 
the action of the Massachusetts legislature in directing 
the state board of health to ‘‘make special investigation 
with reference to the pollution of ponds, lakes, streams,” 
etc., from which the ice supplies of that state are largely 
It being true that the common belief that all 
impurities in the water from which ice forms are, under 


obtained. 


all conditions, excluded from that ice in the process of 
freezing, is erroneous, for the purposes of a retort in 
kind it is assumed that, therefore, all natural ice is likely 
to be impure and unwholesome. Now, of course, it is 
well known that a large number of bacteria of one kind 
may be harmless, and a small number of another kind 
may communicate a most serious disease. It is known, 
from experiments, that many kinds of bacteria survive a 
long season in ice; and it has been shown by Dr. Prud- 
den that the bacillus of typhoid fever will live in de- 
creasing numbers in ice for three months at least. It 
is, then, the quality of the bacteria rather than the 
quantity that is to be considered, and the best judg- 
ment in regard to this includes the source from which 
they came. If the source is one which is liable to be 
polluted by disease-producing bacteria, as is likely to be 
the case wherever sewage enters, this fact should have 
much more weight than the small number of bacteria 
found. 

Now, in response to circulars sent to local Massa- 
chusetts boards of health, physicians, etc., 189 replies 
were received by the state board, and the sources of 
pollution noted in thirty cases. In October the water 
from each of these thirty localities was examined, and 
later the ice formed on these waters was examined, which 
latter examination showed that the color and salts of the 
water and all but 13 per cent of the other impurities had 
been removed by freezing. The number of bacteria in 
the ice average 138, being increased by one sample of 
snow ice that contained 1,246 per cubic centimeter, 
while the clear part of the same cake showed but 6. Two 
samples showed none; three had less than 10; three 
others between 10 and 100, and two had respectively 
199 and 433. A sample of clear ice from an unpolluted 
source was found to be nearly as free from organic im- 
purities as distilled water. 

From the examinations made the board says that, “It 
‘appears probable that, when ice first forms on the sur- 
face of a pond or river, a considerable part of the impu- 
rity in the water near the surface is entangled in the first 
inch or less in depth, and that the ice that forms below 
this first inch contains but a very small percentage of 
the impurities of the water. If snow falls upon the thin 
ice, causing it to sink, so that water from below saturates 
the snow, it will freeze without purification ; or, if rain 
falls upon the snow and freezes, the ice thus formed 
contains the impurities of the snow and of the rain water, 
and whatever else may have settled out of the air. The 
method often pursued of flooding the ice of a pond or 


river by cutting holes through it, gives a layer of ice as 
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impure as the water of which it is formed.” 
eral the board adds : 


And in gen- 
‘« The results obtained lead to the 
conclusions that, while clear ice from polluted sources 
may contain so small a percentage of the impurities of 
the source that it may not be regarded as injurious to 
health, the snow ice and any ice, however clear, that 
may have been formed by flooding, is likely to contain 
so large a percentage of the impurities of the source, and 
with these impurities some of the disease germs that may 
be in the source, that the board feels bound to warn the 
public against using ice for domestic purposes that is 
obtained from a source polluted by sewage beyond that 
which would be allowable in a drinking water stream or 
pond ; and that in general it is much safer to use, for 
drinking water and for placing in contact with food, that 
portion of the ice that is clear.” 

It may be added further, that the board says: ‘* The 
answers to the third question (included in their circular, 
to wit.: ‘Have any cases of illness come to your knowl- 
edge from the use of ice cut from such[polluted]sources?’ ) 
were generally ‘No.’” 

It appears, therefore, that the most captious will 
agree that ice cut from a lake, pond or stream, the water 
of which is suitable for drinking purposes, is wholesome 
for all purposes to which ice is put; especially so when 
clear and unaccompanied by a layer of snow ice; and 
that ice cut from a polluted source is not necessarily un- 
wholesome when clear. In practice ice men have long 
recognized this fact, and in cutting have sought to do so 
in all cases from the rural streams and lakes, and thus 
avoid polluted sources. Itis perhaps true that some Hud- 
son river ice might contain deleterious impurities, as 
might also some ice used in the large cities that is cut 
adjacent to them ; but as a matter of fact, the great bulk 
of the natural ice consumed in this country is cut from 
wholesome streams and lakes, and is in fact as wholesome 
as manufactured ice, than which there can be none better. 
The slight organic impurities found in nearly all ice are 
harmless, and may be removed from the water of melted 
ice, by the simple use of filter paper. 

Fox this reason it is unfair to both sides of this public 
controversy now going on in certain places, to continue 
it on these lines ; and its continuance, as shown, can re- 
sult in no possible permanent advantage to either, be- 
cause, in fact there is no sound basis for the charges 
made on either side. The advice of Ick AND REFRIGERA- 
ION would be, in the language of Mr. Wegg, ‘‘ Drop it.”’ 


In Jersey some of the cities have adopted the scheme 
As it 


does not appear that a tax has as yet been levied on the 


of putting a license tax on ice delivery wagons. 


delivery carts of the grocers, butchers, dry goods, and 
other business houses, the economist who can define con- 
clusively the distinction between these various deliveries, 
is the man who has so long been sought for to formulate 
the difference between tweedle-dum and tweedle-dee. 


A DENVER paper says that office has the name of ‘‘an 
eastern party ’ who will put in an ice plant at that city in- 
side of forty-five days if local capital will assume the 
business when the plant is completed. A score of such 
eastern parties can be found at the ‘drop of the hat.” 
The same paper predicted the fall of the present Denver 
ice ‘‘combine” by the first of August. Others are talk- 


ing of a new company to get ice at Twin Lakes. 


55 tee 


THE FRIGORIZED MEAT EXPORT TRADE. 
=== ~=EAT exportation from the United 
- States is one of the most im- 
portant of American industries, 
being a conspicuous part of the 
total volume of exports of farm 
products, which, as all know, 
are many times greater in vol- 
ume than all other exports of 
the United States combined. 
Any facts, therefore, which re- 
late to this great industry can- 
not fail to be of interest ; and 


more particularly any statement 





of facts which would indicate a 
substantial foreign competition with our own American 
shippers in this important line of export. 

It will be recognized that modern systems of refrigera- 
tion, in the abattoirs and in transportation, have prac- 
tically revolutionized the business of handling dressed 
meats as regards inter-state trade. By means of these 
newer appliances, the monster packing houses of Chi- 
cago, Kansas City and other great cattle marts, have be- 
come the great slaughtering houses of the country, ship- 
ping their product of dressed meats to their own cold 
storage depots in all parts of the Union, whence they 
are distributed as the trade demands to the meat stalls; 
and through them to the ultimate consumers, the people. 

3y this means, too, these same cities have also be- 
come the slaughter houses of the great European centers 
of meat consumption; and the manner of shipment, 
with some figures indicating the enormous volume of this 
business, will later on be the subject of review in ICE AND 
REFRIGERATION. 

In the meantime, it will be interesting to see how the 
very means employed by Americans to extend and 


broaden their own trade in dressed meats have been 
utilized by their foreign competitors in the antipodes to 
make inroads upon that profitabletrade. Itis well known 
that the Argentine Republic and the British colonies in 
Australia have already become great stock raising coun- 
tries ; but the uninitiated are, we think, inclined to give 
more importance to their exportation of hides and wool, 
than of meat. Such has, indeed been, until in more re- 
cent years, the leading character of their exports, the 
great plains of the Rio de la Plata being even now liter- 
ally strewn with the bones of millions of cattle slaugh- 


The’ 


refrigeration has, however, given a value to the carcass, 


tered for their hides alone. art of mechanical 
thousands of which now go to feed the populations of the 
continent. Even greater, in proportion to area and pop- 
ulation, is the competition with America in the dressed 
meat trade of Europe which now comes from the islands 
of New Zealand, the city of Christchurch, situated on the 
eastern shore of the middle island, being the chief point 
of export. A recent letter on this topic in the American 
Mail, by a resident of Christchurch, is so interesting and 
complete, that we quote it entire, without further com- 
ment. The letter is dated April 22, 1891, and is as 
follows: 
mn | propose to give youa brief sketch of the 
frozen meat trade. Judging from certain circumstances 
connected with the McKinley bill it would appear that 
your meat shipments are reckoned not the least impor- 


tant part of your exports, so that I count on a certain 
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degree of interest in the subject for its own sake; but, 
apart from that, I may say at once that it is impossible 
to appreciate the position of New Zealand to-day with- 
out some knowledge of this remarkable trade. Since the 
first 400 carcasses reached London in 1880, New Zealand 
has taken a leading part in its development, and there 
is perhaps no more striking testimony to the energy and 
commercial ability of the colonists than their success in 
establishing and developing a business in which there 
was everything to learn and an unusual number of diffi- 
culties to contend with. 

‘First of all, the leading spirits had to persuade their 
fellow-merchants and sheep farmers to take shares in the 
various companies formed to freeze and ship the meat. 
There were doubts of the success of the freezing process, 
doubts whether a market would ever be found for the 
meat when it was landed and thawed, doubts whether 
the country could afford to send its sheep away in the 
wholesale manner proposed. However, the doubters 
were satisfied more or less, and the companies got to 
work, Canterbury as usual leading the way. The freez- 
ing process proved perfectly reliable, if honestly main- 
tained, although the disposition of the ship captains to 


-economize coal on the voyage often led to the tempera- 


ture going up in the meat chambers, and to the damage 
of some carcasses. This still remains a grievance with 
shippers of frozen meat, and negotiations are now in 
progress which will probably end in responsibility being 
placed on the shipping companies for the safe delivery 
of their cargoes, in which case we may rely upon the 
freezing machinery being always maintained at its proper 
power. 

‘The difficulty of making a market for the meat was 
soon overcome; the supply has been constantly increas- 
ing, yet the demand has as constantly kept pace with it. 
That is, as far as the mere sale of the meat is concerned; 
but what New Zealanders most ardently desire—the sale 
of the meat under its own name—is only just beginning 
to be brought about. There was not only John Bull's 
innate prejudice against anything new, especially any- 
thing new to eat, but there was also the mighty trade in- 
terest of the London market salesmen and the London . 
butchers to contend against. These gentlemen bought 
the meat, bought every year more and more of it—but 
sell it! Not they. 


before now walked into the London butcher’s shop, and 


The inquiring New Zealander has 


admired his own brand on the carcasses hanging around. 
He has then asked the butcher for a joint of New Zea- 
land mutton, and has been met with the emphatic assur- 
‘Wouldn’t have 
The primest sheep are always 


ance that it is not kept in that shop. 
a joint of it in the place.’ 
bought by the West End butchers, and are retailed by 
them as best Scotch or English at 1s. 2d. and ts. 3d. per 
pound. No doubt if it paid to send prime Vermont sheep 
from your side, and they were regularly shipped to Lon- 
don, it would be just the same—not a butcher would own 
to selling them. 

‘* All this tends to get the back of the New Zealander 
up, and the consequence is that lately shops have been 
opened for the special, open, declared sale of New Zea- 
land mutton, and this not only in London, but in various 
other towns throughout England. It is hard to convince 
John Bull, but the feat can be accomplished, and we 
have reasonable hopes of ultimately procuring for our 
mutton the good repute which it deserves, but of which 
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at present it is robbed. When that time comes we hope 
that instead of selling at 4%d. per pound it will fetch 
6d. or 7d.; the rise would put hundreds of thousands of 
pounds on to the value of land and stock in the colony. 
As to the third difficulty—the faint-heartedness of those 
who thought we could not spare any sheep-—it was tri- 
umphantly disposed of at the end of one year’s opera- 
tions, when it was found that in spite of the exports the 
number of sheep in the colony had increased. So it has 
been every year since, until in May of last year the total 
sheep stock was 16,200,000. The export of frozen meat 
for last year (1890) was 1,562,647 carcasses, and we are 
awaiting with interest the next census of the sheep de- 
partment, which in a month or two will give us the tally 
of this year. A more serious objection has lately been 
raised to the extensive slaughter of maiden ewe lambs 
for export. The finest of these are being regularly 
slaughtered, and it is feared, and not without reason, 
that the quality of our flocks must ultimately deteriorate 


The difficulty 


is to find a check; for the growers are tempted by high 


unless a check be put upon the practice. 


prices, which they are afraid to refuse for fear of the 
market price subsiding to a lower level. 

‘The estimates for this year promise a further increase. 
It is calculated that the North Island will send away 
1,225,000 carcasses, and the South Island 928,000; alto- 
gether 2,153,000, or 600,000 more than were actually sent 
away in 1890. To provide for this increase a number of 
large cargo steamers have been added to the commercial 
fleet of the colony, and their principal mission will be to 
carry frozen meat, passengers being made a secondary 
consideration. 

‘Mention of these steamers reminds me that if the 
colony has spared no pains to make the frozen meat trade 
a success, the frozen meat in its turn has done great 
things for the colony. It has paid the overdraft on many 
an encumbered sheep run, and rescued thousands of 
sheep farmers from the insolvency which inflated prices 
and extravagant living had rendered apparently inevita- 
ble. It has provided the colony with two magnificent 
lines of steamships running direct to London, vessels of 
4,000 and 5,000 tons, fitted up with the electric light 
and every other luxury of shipboard, and keeping a table 
which, thanks to the freezing chamber, has surpassed 
that of any other line in the world. These fine boats 
have brought crowds of tourists, and have done more, by 
this and other means, to make the colony known to the 
world and to remove unjust prejudices against it than 
any other agency that could be named.” 

GIVE HIM A CHANCE. 

If there ever was a time, we take it, when the ice 
dealer was tempted to imitate the example of the late 
Commodore Vanderbilt to get mad and cry out in his 
wrath, ‘‘ The public be d—blessed,” it is about this time. 
Naturally, as a guvas/-public servant, somewhat after the 
manner of the ‘‘gas man,” or the water company, the 
ice dealer expects always a certain amount of complaint. 
From the first of May until the end of September, if a 
sensitive man, he worries himself over cries of short 
weights, impure ice, irregular delivery, and more than 
all, over charges of extortionate prices; yet in this 
year of grace, the summer of 1891, with ice from thirty to 
fifty per cent cheaper than a year ago, the same com- 
plaints are rung in his ears by individuals, who are aided 
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and abetted by the daily press, as well as by every trade 
paper whose patrons may be, from the nature of their 
business, specially denominated as ice consumers. 

Now, while it may be possible that in certain local- 
ities there may be dealers who have endeavored to get 
an unreasonable price for their crop, such instances are 
rare. Ice, hke any other product in general use, is 
regulated by the great law of supply and demand. Dur- 
ing the season of 18go0 the price of ice was high——there 


is no denying that; but the reason was plain. In all 
the great fields of the country the cuts for 1889 and 1890 
were unusually light-—short by thousands of tons. The 


price during the summer of 1890 went up as naturally 
as darkness follows the day. The season of 1891 was 
much more favorable than the previous year, and al- 
though not up to the average, the cut was large enough 
to supply all reasonable demands—that is, the demands 
of the average summer season. As a consequence, the 
rates this year are substantially the average of prices 
one year with another, taking the prices of a dozen years. 

The ice dealer is very much like ‘‘ the butcher, the 
baker and the candlestick maker ’’-—he tries to take care 
of his own. It will be observed, in the every-day ex- 
perience of men, that though the ‘‘ butchers’ advocate ”’ 


” 


howls about the ‘‘ice monopolist,” and ‘‘a repetition of 


” 


last year’s swindling ’-—-by the ice dealer—he neverthe- 
less very frequently takes advantage of a rise of one or 
two cents in cattle on the hoof in the stock yards, to 
put from three to five cents on top of his retail prices, 
and quite as frequently forgets to pull down his own 
prices until long after cattle have lost their slight rise 
at the stock yards; and, further, to paraphrase the 


, 


thought of a ‘‘ butchers’ advocate ”’ it is vo/ strange that 
when his prices do drop it should be ‘‘ simultaneously 
with the appearance of a rival in the field.” 

It is not unlikely that the aforesaid ‘‘ butchers’ advo- 
cate,” and the public as well, would be satisfied if prices 
were merely nominal. Growling at the ‘‘ice man” isa 
disease chronic, beyond the reach of any practicable 
remedy. It has its origin in a very crude notion of how 
ice is harvested, stored or delivered to the ultimate con- 
sumer—a system which the chronic who understands it 
is careful not to explain. The average consumer thinks 
that as nature ‘‘does all the work,” ice should cost 
nothing, and, therefore, should be as cheap as all things 
that ‘‘cost nothing.” The interest on investments in 
storehouses; on royalties and other cutting rights ex- 
penses; on machinery; the labor cost of storing; freights 
to the city of consumption, storage there and wastage; 
cost of delivery in labor, purchase and maintenance of 
wagons and horses; cost of keeping accounts and losses 
by bad accounts—all these things are apart from the 
consumer’s reckoning when he figures what ice ‘‘ ought”’ 
to cost him, washed and cleaned, delivered in his ice 
box located on the ’steenth floor ‘‘ rear,” in fifteen-pound 
lots six times a week. 

There are, in fact, few lines of business, in those 
states where the ice supply is made by nature, which are 
subject to greater uncertainties than that of the dealer 
in natural ice. The frequency of open winters when no 
crop can be made, reducing his investment on buildings 
to the value of a poor assortment of second-hand lumber; 
mild summers following good cutting seasons, which in 
the fall leave him with a large part of his crop still on 


hand, a proportion of which will surely be lost, even 
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under the most favorable auspices; or a long, hot sum- 
mer when his stock is retailed ad /76. ‘‘by the season” ; 
fire risks, entailing high insurance premiums, for, para- 
doxical as it may seem, ice houses are classed as ‘‘ extra 
hazardous ” risks, which when burned are almost invari- 
ably total losses; and many other contingencies which 
are much more in the nature of uncertainties than obtain 
in ordinary lines of trade; while besides all these, there 
are in the air mutterings of a demand for “municipal 
control” of the ‘ice man’’; for the exaction of licenses 
for delivery wagons, for inspection of stock to smell out 


? 


alleged impurities, and even for the ‘‘regulation ” of his 


” 


prices by the ‘‘ city council.’’ Yet in spite of all this, the 
ice dealer is expected to look happy, to be good-natured, 
to contribute to all charities, to make a living and be 
happy, with ice at ‘‘ one-third last year’s prices,” whether 
the mercury in June is at 60 or go degs., and that, too, 
whether he sells ‘‘ by the season—delivered four times a 


’ 


week, if necessary ’’—or at twenty-five cents per hundred- 
weight! 

Verily, the ice man’s share of ‘‘ the earth’? promises 
to be small; with his reward ‘‘ coming,” in a land where 
the ice, if any, must be made by a ‘‘ machine.” 


ANSWERS TO CORRESPONDENTS. 


PRESERVATION OF MEAT—CHAMBERLAND FILTER—ICE MACHINE 
OF THE FUTURE—REFRIGERATING MIXTURE—LATENT 
HEAT OF CARBONIC ACID. 





[This department of IcE AND REFRIGERATION will be conducted for 
the benefit of the trade generally, as well as individuals, and all competent 
inquiries will be given timely and proper attention, precedence in all cases 
being given to such questions as are of general rather than of individual in- 
terest —Ep.] 

To the Editor; We are aware that refrigeration properly 
conducted will preserve meat in a fresh condition, but would like 
to know if there are not also some chemical processes employed 
which accomplish practically the same thing. ep eaGrs 

Answer.—\WWe do not know of any such processes 
The treat- 


ment of meat by vapors, bisulphide of carbon, chloroform 


being carried on to any extent practically. 


and other substances, has been found to accomplish the 
object in a great measure, but not without tainting the 
Other 
pickles, which have been recommended for the same 


meat with some peculiar flavor, it would seem. 


purpose, are subject to more serious objections as re- 
eards their influence on the taste and flavor of the meat. 


To the Editor: Could water filtered through a so-called 
Chamberland filter be used to make transparent ice free from bac- 
teria, equal to distilled water being used? Beak 

Answer.—lf the filter is constructed in accordance 
with the precepts of Chamberland, it will produce water 
free from bacteria. We are unable to say if it would 
make transparent ice, but are inclined to doubt this; at 
any rate, we do not think that a filtration of this kind 
would supersede distilling in a large ice making plant. 

To the Editor: 
the ‘tice machine of the future. 


In your last issue is described what is called 
* Is there anything like that 
being constructed anywhere at present, and, if so, where? 
Ce 
the matter, and 
take from the contents of the article in question, no 


Answer.—From what we know of 


machine of this kind has been executed, it being merely 
an exposition of the theoretical possibilities of a pro- 
posed system. 

7o the ditor: Can you give us a recipe for making cold, 


without machinery and without using ice?) We understand that 
certain chemicals will do it, H. Scu, 
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Answer. 





-A mixture of one part of sal. ammonia, one 
part of saltpeter and one water, will reduce its tempera- 
A mixture of 
one part nitrate of soda and four parts of water will be 


ture from +40 deg. down to —4o deg. F. 


reduced in temperature from 55 deg. down to 23 deg. F. 
A mixture of eight parts of Glauber salts and five parts of 
concentrated sulphuric acid is reduced in temperature 
Similar differences are 
obtained by starting from different initial temperatures. 
To the Editor: What is the latent heat of vaporization of 
carbonic dioxide, as compared with that of anhydrous ammo- 
nia? Sais 
Answer.—According to Faure, and for equal weight, 


from "--50 deg: «to, o dep a: 


the latent heat of carbonic dioxide, in its solid state, is 
about one-half of that of anhydrous ammonia. In the 
liquid state it would therefore be still less. 


THE American Exporter, in a recent issue, calls the 
attention of exporters, particularly shippers, to the Span- 
ish-American states, to the desirability, not to say neces- 
sity, of acquiring a thorough and reliable knowledge of the 
business standing of their correspondents and consignees 
Appreciating the desire of American manufactur- 
ers to introduce their goods into new territory, and 
knowing further that the attention of Americans has been 
specially directed to the Spanish-American states by 
Secretary Blaine’s successful negotiation of a reciprocity 


there. 


treaty with Brazil and Spain, and his purpose to nego- 
tiate similar treaties with other states of Central and 
South America, adventurers by scores have put in an ap- 
pearance in all the great seaport towns of those states, 
Their 
actual capital is, in the main, a large and varied assort- 
ment of ‘‘brass’’ and impudence, which is turned to good 
account in the solicitation of consignments of goods on 
credit; and the ingenuity of their varied efforts is as re- 


posing as importers, manufacturers’ agents, etc. 


markable as their actual business responsibility is small 
and insignificant. Would-be exporters will, on inquiry 
at proper sources, experience no difficulty in finding reli- 
able correspondents and agents in all those states, to 
whom credit may be as safely extended as to dealers in 
the United States; but it is in general safe to say that 
the most solicitous of these foreign importers (?) are those 
least entitled to such confidence. The advantages of 
cash are as well known to reputable dealers in the anti- 
podes as to those of our own country, and as a rule their 
purchases are for cash; so that while it is not true that 
credit is never asked by reputable houses, it is less fre- 
quent than cash transactions. The application for it is, 
then, to be treated carefully, and granted only after the 
responsibility of the applicant is fully investigated. 


Tur season thus far has been far from favorable to the 
W. T. Foster, a 
St. Joe, Mo., weather prophet, June 20, predicted a 
season of excessive heat about August 1 to ro, followed by 


ice dealer, but he can now take heart. 


rains; so that the average man is sure to be roasted or 
boiled, unless he patronizes the ‘‘ice man.”’ 

Tue phenomenon of latent heat was first inquired 
into by Dr. Black, of Scotland, nearly 130 years ago. 
His attention was directed to the subject by observing 
that a mixture of ice and water, though absorbing a 
measurable amount of heat, did not rise in temperature 
until all the ice had disappeared. 
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ARTIFICIAL REFRIGERATION. 


A CHRONOLOGICAL STUDY OF ITS DEVELOPMENT—ITS IMPORTANCE, 
ITS APPLICATIONS, ITS FUTURE. 


By AuGUSTE J. Rossr, B. S., C. E. 


[Continued from Fuly Issue, page 13.\ 
SUCCESSIVE DISCOVERIES UP TO THE 


WHICH HAVE 


PRESENT CENTURY, 
LED TO MODERN APPLICATION. 

Air, as is well known, is capable of charging itself 
with certain quantities of moisture, or watery vapors, 
If air, dry 
or not, saturated with moisture, be passed by some 


quantities which vary with its temperature. 


artificial or natural means over the surface or through 
water contained in vessels properly insulated, it will 
necessarily charge itself with moisture to the degree 
corresponding to its possible saturation in the given cir- 
cumstances, thus promoting to a greater degree still the 
spontaneous evaporation of the water, and to such a de- 
gree that, with proper conditions of dryness or satura- 
tion of the air, the temperature of the liquid will fall 
nearly or to that of the freezing point. In such a case, 
the greater the velocity of the air, the drier it will be, 
and evidently more effective will be its action for obtain- 
ing the desired results. On this observation, as we will 
have occasion to mention, has been based an early 
method of cooling liquids. In short, the phenomenon 
of the spontaneous evaporation of water has been the 
first one to attract attention, and the first one of which 
the consideration has produced some practical results. 
They may be called the first attempts at artificial refrig- 
eration. 

When it is said that a liquid is more volatile than 
water, it is meant that its boiling point is below that of 
water ; and it is important to remark that the word ebul- 
lition, ‘‘ boiling,’ need not convey necessarily the idea 
of heat, as it is commonly understood, heat and cold, as 
we have seen, being but relative expressions. Thus 
ether boils at go deg. F. (about); gasoline at 60 deg. F.; 
other light products of petroleum at 40 deg. F., other 
liquids at 32 deg. F., and many liquids at temperatures 
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much below that figure at the ordinary pressure of the at- 
mosphere ; and all of them, like water, give vapors at 
temperatures much below that of their point of ebullition. 
If, then, such liquids were to be abandoned in an open 
vessel at the ordinary temperature of a summer day, for 
instance, they would all vaporize and boil, and in the 
same manner as water maintained at a temperature of 
212 deg. F., that of its boiling point, whatever was the 
source of heat applied to the vessel containing it; in the 
same manner would the temperatures of these liquids re- 
main at go deg. F., 60 deg. F., 40 deg. F., 32 deg. F., 
or below, as the case might be, according to each liquid, 
as long as there would be liquid left to evaporate ; pro- 
vided, that the source of heat, the surrounding air of 
summer, in this case, could furnish a// the heat necessary 
for this change of state from liquid to gas. 

But, as was the case for water in the India process for 
making ice, if these liquids are left to evaporate in such 
a manner that the air or surrounding objects cannot any 
more supply the heat necessary for the transformation to 
gas—for instance, if they are placed in open vessels well 
insulated, or if the air and surrounding objects are not 
adequate to furnish that heat, or can furnish it but 
partially—they will have to borrow the ‘latent heat” 
necessary for their ebullition from their own mass, as has 
been the case for water, and their temperature will fall 
considerably below that of their boiling point, whatever 
the latter may be, go deg. F., 60 deg., 40 deg. or below 
the freezing point of water. Were such liquids obtaina- 
ble at such prices that we could afford industrially to let 
their vapors be lost in the air, as we did for water vapors, 
we would have then a powerful means of obtaining very 
low temperatures artificially. 

All that we have said about water would apply equally 
well, but with an intensified effect, to these more volatile 
liquids, and the rapid passage of a current of air over 
and through their mass, promoting their spontaneous 
evaporation by removing the vapors given off, would 
cause a great depression of temperature in the liquid. In 
this case the cooled liquid, were the temperature obtained 
sufficiently low for Such purpose (as is the case with 
many of them), would be made available by using a 
judicious proportion of it for the actual freezing of water 
by indirect contact through the sides of proper vessels 
dipped in the liquid and containing the water to be 
frozen. 

These observations, based on the simplest phenom- 
ena of nature, afford us, in fact, another method of artificial 


refrigeration. Whenever the liquid thus evaporated 
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shall be cheap, or whenever its vapors carried away by 
the passage of acurrent of air through or over it, or both, 
shall be susceptible of being cheaply collected, separated 
and condensed to their original liquid state, to be used 
over again, such method will prove economical and really 
industrial, at least within certain limits of production. 
We will have occasion to show a practical application of 
this principle to machines of small capacities for the pro- 
duction of ice ; but our object for the present is to make 
a sort of chronological examination, as rapid as possible, 
of such physical laws which, successively better under- 
stood and applied, has brought artificial refrigeration to 
the prominent place it has acquired in our days. 
SOME EARLY EXPERIMENTS. 

It was discovered early that in the same manner as 
spontaneous evaporation was considerably promoted, 
and consequently the cooling effect produced much in- 
creased whenever the vapors formed were removed from 
the surface of the liquid (water, for instance) by a cur- 
rent of air that, were the pressure of the atmosphere which 
offers a resistance to the expansion of these vapors partly 
or nearly completely relieved, as well as the vapors given 
off removed, a greater cooling effect still was obtained. 

In 1810, Prof. Leshe, of Edinburgh, in a remarkable 
experiment, easily repeated, showed that if the vapors 
given off under a reduced pressure by a volatile liquid, 
such as water contained in a vessel placed under the 
reservoir of an air pump exhausting mechanically the air 
from a reservoir, were absorbed as fast as formed by a 
suitable substance, such in this case as concentrated sul- 
phuric acid placed in a vessel close to the water vessel, 
the water entered almost immediately into a violent ebulli- 
tion, and in a very short time solidified into a mass of ice. 
This interesting experiment, a curiosity of the lecture 
room for a long time, has led, with shght modifications of 
the apparatus, to industrial applications for the produc- 
tion of small quantities of ice for family use in warm 
climates in our days, and, with more radical changes in 
the contrivances used, has even formed the basis of a 
system of production of ice and cold ona large scale and 
in any quantity. 

Wallaston showed in a beautiful experiment, that 
water could be made to freeze also by its own evapora- 
tion, were the vapors given off condensed as fast as 
formed. The apparatus he used is still used in labora- 


tories under 
the 


cyrophorus. 





name of 


It consists of 


a straight 





glass tube 


THE CYROPHORUS., 


bent at right 
angles at each extremity, the ends of the small branch 
tubes having a large bulb, as seen in the figure. Water 
having been introduced in the tube, one of the bulbs 
being unsealed for that purpose, so as to fill about 
three-fourths of one, in the other bulb the water is 
heated, and when the vapors or steam given off have 


driven out the the 


air from tube, 


the empty bulb 


The apparatus contains then 
water and vapors of water, but no air. 


is sealed at the lamp. 
All the water 
is then caused to pass into one of the bulbs and, plung- 
ing the empty bulb into a freezing mixture, the other 
bulb containing the water begins to give vapors, which 
being condensed as fast as formed in the cooled empty 
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bulb, a corresponding quantity of water evaporates 
from the other bulb to supply the place of the con- 
densed vapor. This condensation and evaporation pro- 
ceed so rapidly that in a short time the water cools down 
to below 32 deg. F., and a solid mass of ice is left in the 
other bulb. 

The heat necessary for the evaporation has been 
furnished in this case, as in the above, at the expense 
of the liquid itself, the outside source of heat, the air, not 
being adequate to supply it, the vapors given off being 
removed as fast as formed by being condensed in the cold 
bulb. 

It had been observed and had been known for many 
years back, that by mixing together proper proportions 
of common salt and snow, or ice broken in small pieces, 
a depression of the temperature down to o deg. F. could 
readily be attained; in fact, Fahrenheit adopted for the 
zero of his thermometer the temperature obtained by the 
mixture of specific quantities of pulverized ice and com- 
mon salt. This simple method of producing artificially 
an intense cold found early a somewhat industrial ap- 
plication in the making of frozen blocks of creams, and 
was applied either for laboratory experiments or on a 
much larger scale, for many purposes, whenever a low 
temperature was required. In our days it has been even 
recognized as an industrial method of refrigeration. Its 
main drawback, at any rate, lies in the use of ‘‘ice,” 
the very article which artificial refrigeration intends to 
supply. 

Other substances besides common salt possess this 
same property of producing cold by being mixed with 
snow or pulverized ice. For instance, a mixture of com- 
mon salt 2, sal. ammonia 1, and snow or pulverized ice 
5 parts in weight, will lower the temperature of the mix- 
ture from any temperature to —12 deg. F., 12 deg. below 
zero F.; 10 parts of common salt, 5 of sal. ammonia, 5 of 
saltpeter and 24 parts snow or pulverized ice will depress 
the temperature of the mixture from any point to —18 
deg. F., 18 deg. below zero F.; common salt 5 parts, 
sal. ammonia 5, snow 12 parts will lower it from any 
temperature to —25 deg. F., 25 deg. below zero F. A step 
farther in this direction was made when it was observed 
that certain substances, such as sal. ammonia 5, salt- 
peter 5, dissolved in 16 parts of water in weight, would 
cause the temperature of the solution to fall 40 deg. F.— 
from 50 deg. to 10 deg. F.—without the use of any ice or 
snow (Berzelius). A mixture of 1 part of nitrate of 
ammonia, 1 part of carbonate of soda and 1 part of wa- 
ter, or equal parts of water and nitrate of ammonia in 
weight, will cause a fall of temperature from 50 deg. F. to 
—7 deg. F., 7 deg. below zero F., a range of 57 deg. F.; 
3 parts of phosphate of soda, 2 nitrate of ammonia, and 
a little more than 1 part in weight of water, will sink the 
temperature of the mixture from 50 deg. I’. to —22 deg. 
F., 22 deg. below zero F., or a range of 72 deg. F. If 
the water and the different substances are taken at a 
temperature above 50 deg. F., the sinking of the tem- 
perature may be still larger. These depressions are to 
be considered as applying only to the solution itself, on 
the supposition that it draws no heat from the substances 
in contact with it, such as air, etc.; that is, that the ves- 
sel containing them is in some manner insulated, allow- 
ance being made also for whatever heat may be furnished 
by the vessel itself. Such solution could evidently be 
used for cooling water, at least, and, with proper care 
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and in certain conditions and proportions of mixture and 
water to cool, even to the point of freezing it solid, 
These observations led only for many years to the com- 
pounding of frigorific mixtures for certain purposes of 
experiment, but they have received, of late, an indus- 
trial application, as we will have occasion to mention, 
in the making of as large quantities of ice as fifty and 
seventy-five pounds per hour in special machines, and 
it has been claimed that such system could be used for 
any purpose of The solutions of the 
salts, after they have produced their cooling action by 


refrigeration. 


their being dissolved in water, have to be evaporated to 
dryness, so as to obtain the salts in the solid state for a 
fresh operation, but it is not our purpose to discuss the 
value, nor do we wish to claim the superiority or economy 
of this or any other system; we intend only to mention 
it, among others, as another step in the production of 
artificial cold, different from all the preceding methods, 
and, as we will see, also from the following. The pre- 
ceding observations of the properties of certain salts to 
depress the temperature by their being dissolved in wa- 
ter date mostly from the early beginning of this century, 
and many years elapsed before any serious applica- 
tions were made of this action. 


(TO BE CONTINUED.) 
A CORRESPONDENT of the Omaha Aee suggests that 
there is a great scheme running loose at Hastings or 
thereabouts that needs lassooing—by a moneyed man, of 
course. Hesays: ‘‘A safe and paying investment of 
capital would be found in turning a natural basin of 230 
acres (near Hastings) into an artificial lake, by the aid 
of a running stream traversing it. To purchase the land 
and complete improvements, would demand an outlay of 
$30,000. At least $5,000 could be realized from boat 
and pleasure privileges, while the ice crop alone would 
sell for $15,000.” 
ler” quietly! As it is, the ‘tip’ 
a rush of capital to Hastings, and spoiled the deal for 


Sorry he didn’t mention it ‘‘to a fel- 
has no doubt brought 


slow coaches! 


THEY WILL KICK. 















iMILtON, 
Pat 


Lady—‘‘ What! ice so plenty this year, and yet higher-priced 
than ever.” a 
Tce Man—‘ Oh, yes, mum. The cutting of ice was very ex- 


2 We nuch more to 
pensive, mum; and don't yez see there was so I : 
cut?” —Judge. 
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THE ECONOMICS OF REFRIGERATION. 


By J.B: 


SIEBEL, 


DIRECTOR ZYMOTECHNIC INSTIT UTE, CHICAGO. 

PHILE refrigeration and the va- 
rious means for producing the 
same have ceased to be a lux- 
ury, but have become a daily 


necessity, the question as to 
their most economic employ- 

im- 
this 


pre-eminently a 


ment is one of primary 


portance. Moreover, 
question is 
for this 


practical one; and 


reason it 1s intended to dis- 


cuss the same in a manner in 





which it is deemed to be most 
this it 
seemed desirable to confine the discussion to one spe- 
the fol- 
lowing remarks refer more especially to the anhydrous 


likely to interest the practical mind. To do 


cial class of machine at a time, and, therefore, 


ammonia machine with brine circulation. Its general 
mode of operation is sufficiently well known, and, there- 
fore, needs no further explanation. 

The cold or refrigeration produced by such a ma- 
chine is due to two sources. In the first place, the liquid 
ammonia changes its physical condition; from a liquid it 
becomes a gas; the velocity of its molecules is increased 
and a corresponding amount of heat is absorbed with- 
out increasing the sensible temperature. The amount of 
heat absorbed in this manner is the latent heat of vapor- 
ization of ammonia, and its amount varies with the tem- 
perature at which the volatilization takes place. At 


the temperature of 25 deg. F., at or about which the 
volatilization takes place in the practical working of 
latent heat of volatil- 
That 


the refrigeration produced by the 


most refrigerating machines, the 


ization of anhydrous ammonia equals 540 calories. 
is, in other words, 
vaporization of one pound of ammonia under these cir- 
cumstances is capable of reducing the temperature of 
540 pounds of water 1 deg. F. If ammonia is vaporized 
(always kept saturated) at a lower temperature, the 
latent heat of vaporization is greater; and for this reason 
it might be argued that the most economical way of 
running refrigerating apparatus would be in keeping the 


temperature in the vaporizer (7. ¢., in the coils in the 


refrigerator) as low as practicable. Quite the reverse, 


however, is the case; for evaporating at lower tem- 


perature means also evaporating at a correspondingly 
lower pressure, and the lower the pressure in the refrig- 
amount of useful work 


erator coils, the smaller is the 


done by the vaporizing gas in helping to propel the 
compressor piston. 

Moreover, whatever assistance is given by the vapor- 
izing ammonia in moving the compressor piston, an 
amount of refrigeration equivalent to the work done 


hereby is simultaneously produced. And this consti- 
tutes the above-mentioned second source of refrigeration 
in an ammonia plant. Practically, both sources of 


frigeration are ina measure complementary to each other; 


if one grows greater the other grows smaller, and vce 
versa. However, as with the growth of the refrigeration 


due to the second source, the actual compressor work is 


lessened (since, both the difference in pressure on both 
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sides of the compressor piston is less; and, also, the vol- 
ume of vapor to be compressed is smaller), it follows 
that the capacity of a machine for refrigeration, other 
circumstances being equal, increases with the tempera- 
ture in the brine or refrigerator tank. In other words, 
the latter should be maintained as high as compatible 
with the work required to be done. Sometimes we are 
called upon to contemplate the low temperature of the 
outgoing brine as evidence of the efficiency of a machine; 
but if this temperature is lower than is necessary to con- 
vey the desired refrigeration to the rooms to be refriger- 
ated, the plant is not managed in an economical manner. 

These points may be more readily understood by many 
by referring to a practical example. Let us, therefore, 
take the case of two machines made and working exactly 
alike, making the same number of revolutions, and, there- 
fore, taking in the same number of cubic feet of ammonia 
Let the 
brine be kept at different temperatures, however, in both 


vapor from refrigerator coil in the brine tank. 


cases, sothatin the one the pressure of ammonia in the coil 
is 55.2 pounds, and in the other 41.9 pounds per square 
inch. What will be the refrigeration produced in both 
cases? In the case where the ammonia pressure in the 
vaporizer is 55.2 pounds, the vapor contains five cubic 
feet per pound, and its latent heat is 540. Taking the 
amount of vapor taken into the compressor per hour at 
2,580 cubic feet, the work done by the expanding gas in 
compressor is : 
2, 580X 55-2144. 
1,980,000 
and its equivalent amount of refrigeration 


10.36 horse power 


10.36 X 2,565=26,573 calories. 
The refrigeration due to the vaporization of the am- 
monia amounts to 


2,580X 540_978 640 calories. 
5 


Total refrigeration, 305,213 calories. 

In the other case, in which the ammonia pressure in 
vaporizer is 41.9 pounds per square inch, the vapor con- 
tains 6.66 cubic feet per pound, and its latent heat is 
547: 
fore, the amount of work done by the expanding gas in 
compressor 1s: 

2,580 X 41.9 X 144 
1,980,000 
and its equivalent amount of refrigeration 


Referring to the same compressor capacity as be- 


= 7.86 horse power, 


7.86 X 2,565 = 26,573 calories. 
The refrigeration due to the vaporization of the am- 
monia amounts to 


2,580 X 547 __, 
606. ee 


Total refrigeration, - - 232,160 calories. 

These figures show that with the same plant and, as 
we shall see further on, with very little increase in steam 
power and condensing water, we have increased the 
refrigeration over thirty per cent by simply working at a 
higher temperature in brine tank. 

Besides, by the pressure and volume of the incoming 
gas the work required of the compressor is also greatly 
affected by the pressure in the condenser coils, and in- 
creases with the latter. The pressure in the condenser 
coils in turn depends on the temperature of the con- 
denser water, wherefore it follows that the cooler and 
the more ample the supply of the latter, the more easy 
will be the work of the compressor. In many cases the 
temperature and supply are fixed quantities, in other 


cases it may become a question as to whether an in- 


[AUGUS'T, 1891. 


creased supply of condensing water pays for the in- 
creased expense of providing the same. The question 
may also present itself, whether under given circum- 
stances it would be advisable to bore for a cooler supply 
of condensing water. In dealing with this and other 
questions of this kind, it must be considered that in the 
same way as an increase in the temperature of the out- 
going brine, so a decrease in the temperature of the out- 
going condenser water has a two-fold advantage. For 
by reducing the pressure in the condenser it not only 
lessens the actual work done by the compressor, but it 
also lessens the production of heat due to the working 
of the compressor which would otherwise require an 
additional amount of cooling water, and in an increased 
ratio. 

These observations and conclusions, as well as the 
above calculations, are forcibly sustained by the sub- 
joined tables, showing the actual results obtained by 
Schroeter, in working an anhydrous ammonia machine 


under different conditions: 




















NUMBER OF EXPERIMENT. 1 | 2 3 
STEAM ENGINE. | 
Feed water per hour in gals....... 48.3 | 49 64 
Temperature of feed water,° F... FL. a7 | 84 
Mean pressure (indicator), pounds | 
PemSquakeio Clie mew ee eee 20.2 ZO 33-5 
Revolutions per minute.... ...... 44.91 45.10 44.97 
Work done in horse powers....... 18.88 | 18.99 24.06 
COMPRESSOR. 
Work done by compressor in horse 
(OM KS cus DOS ore ea ao roe 15-31 14.98 21.54 
Pressure in condenser coils....... 195.2 Lie 199.2 
Pressure in refrigerator coils...... 55-2 41.89 41.9 
REFRIGERATOR. 
Temperature of incoming brine...) 42.8 28 . 37 28. 35 
Temperature of outgoing brine...) 37.2 22.97 22.99 
Brine circulating per hour in lbs... 65,051 50,364 | 43,115 
Specific gravity al pene Reta acs aes 1.250 1.250 1.247 
Specific heat of brine e.....8 seme 0.850 0.846 0.845 
Heat absorbed in refrigerator in 
calories..... Be siye ae EN 310,335 | 230,657 | 195,920 
CONDENSER. 
Temperat’e of condenser water’ F. 49.21 49.17 49.42 
Temperature of outgoing condenser 
WALCT Roadie cieteis oie a aerate qeeneereren 67.57 67.34 95.60 
Amount of condenser water per 
Hour, pounds ri... Aamo 19,338 15,041 5,328 
Heat absorbed in condenser in cal- 
OTIS: «25.5 Hee eee eer oeeaes 355,950 | 273,891 | 248,680 
The results tabulated in columns fr and 2 of this 


table readily show the effect of different temperatures 
in the brine tank. While in both experiments the labor 
of the compressor is nearly the same, the refrigeration 
in case No. 1 is carried on between the temperatures in 
the brine tank of 42.8 and 37.2 deg., while in case No.2 the 
refrigeration is carried on between the temperatures 28. 37 
and 22.97 deg. The result is most marked, for the re- 
frigeration obtained in these cases is, in case No. 1, 
310,335 calories, and, in case No. 2, 230,657 calories re- 
frigeration per hour. The cooling or condensing water 
used in both cases is practically the same per unit of 
refrigeration produced. 

Again, in comparing the results recorded in columns 
2 and 3, the influence of different amounts of condensing 
In these two cases the tem- 
perature of the incoming and outgoing brine is about the 


water is at once apparent. 


same. The work done by the compressor is much greater 
in No. 3 than in No. 2, yet the actual refrigeration in No. 
3 1s only 195,920 calories, against 230,657 in No. 2. This 
great difference is simply due to the different amount of 
condenser water used in both cases, being 15,041 pounds 


in case No. 2, against 5,328 pounds in No. 3. Of para- 
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mount effect, on the capacity of refrigerating machin- 
ery, is the initial temperature of the condensing, or cool- 
ing, water, as both its own consumption, as well as the 
consumption of labor of the compressor, is reduced by 
any reduction in its temperature. The mentioned rela- 
tions are shown still clearer in the following table, in 
which the different qualities are reduced to 1,000 units 
refrigeration: 


1 2 3 
Horse power produced by engine 

per 1,000 units refrigeration....| 0.060 0.082 0.123 
Horse power used in compressor E 

per 1,000 units refrigeration,...) 0 049 0.005 | 0.109 
Pounds of condensing water used 7 

per 1,000 units refrigeration... .. 62 65 27 





While other lessons may be learned from the above 
figures, those referred to are of the greatest practical 
importance for the operators of refrigerating machines. 
They also show that in testing a machine for capacity, 
the temperature in the brine tank should be held as high 
as possible; that is, in all cases where the conditions as 
to use of steam and condensing water are given, as if, for 
instance, the maximum capacity of a plant were to be de- 
termined, independent of the amount of steam and water 
used, the case would be different. 


THE MODERN FRUIT TRADE. 


Not the least of the blessings that have come to the 
great mass of the people of this country during the past 
few years by means of the inventive genius that pro- 
duced the refrigerator car and cold storage warehouse is 
the abundance of cheap and good fruit at all seasons of 
the year. All the world now contributes of its stores to 
minister to the appetites of all its people, the prohibitive 
force of climate and distance that formerly obtained, 
having been overcome by steam in conjunction with 
scientific refrigeration. Thanks to the skillful combina- 
tion of the arts of transportation, the reign of the straw- 
berry, for example, has been extended in the northern 
markets from April to August. Instead of the brief 
fortnight or so during which it was formerly in market, 
the period now entends from the first picking in Florida 
to the last gleaning in Wisconsin. All strawberries are 
good, as the Kentucky man said of whisky, but some 
are better than others; yet on the whole, from the first 
pickings to the last gleanings the voice of the people 
acclaims accord with the burst of the ancient worthy, 
who said of the’strawberry, ‘‘ Doubtless God could have 
made a better berry, but doubtless God never did.” The 
strawberry is food, drink, medicine, nectar and perfume, 
all in one. It is pleasant to think that it is so abundant 
that everybody can enjoy it. 

Thanks to the same agency the-vast stores of other 
fruits of the far south and the still farther west no longer 
rot where they grow, but from early spring until snow 
falls in the north grace the tables of rich and poor alike, 
bringing health and pleasure to thousands. Only a few 
years ago the pineapple, a name that always brings with 
it a breeze from the tropics, could be tasted only by the 
well-to-do in this world’s goods, yet, a few days ago, the 
New York fruit market report said, ‘‘The pineapple 
market is stocked to overflowing with fine fruit, the 
most conspicuous of which are the shipments from 


Indian river, Fla.,” which though small sold for only a 
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that ‘* the 
first car load of California fruit to reach New York city 
this season brought 1,309 packages of Black Tartarian, 
Woods Rockport 
grossed for $33,000, and netted $2,300, a handsome 


shiling! From the same source we learn 


Governor and cherries. The car 


profit for the shippers.” Since then the markets of the 
east, not only metropolitan, but rural, have been stocked 
with white and black cherries, offered at prices but little 
higher than those formerly asked for the native grown 
fruit—when there was a crop to offer. 

Thus in the south and in California the refrigerator car 
has been the means, not only of developing the older 
orchards, but of bringing under cultivation thousands of 
new acres, causing the investment of millions of dollars 
in irrigation works, and giving employment to thousands 
of working people. It is not all sunshine with the ship- 
per, however, as occasional losses occur, even in these 
days, and recently two car loads of California oranges 
when crossing the 


in transit east became overheated 


Arizona deserts, and were spoiled. This, however, is a 
rare cause of loss to the shipper. 

In like manner, early in June, the watermelon season 
began with the shipments received from Georgia; and 
agents of the great metropolitan commission houses who 
have covered the watermelon district of Georgia and 
South Carolina, the greatest producers in the world, say 
the acreage is greater than ever. These shippers have 
the advantage of from six to eight weeks over their north- 
ern competitors, and during that time manage to dispose 
The earli- 


est shipments (Floridas) brought this season $1 each 


of probably 4,000,000 or 5,000,000 melons. 
for melons weighing in the neighborhood of fifteen 
pounds. 

The melonis not shipped usually in refrigerator cars, 
but nevertheless the business is indirectly the result of 
that system which has made fruit as much a necessity of 
modern life as is beef or the potato. 

By means of the cold storage houses the season of 
the grape, which rivals the strawberry in the affections 
of the people, has been extended far into the winter. 
Grapes properly packed in boxes so that the covers do 
not crush the fruit can be kept indefinitely at a tempera- 
ture of 34 deg., practically without loss, a record of 
one well conducted cold storage house which we have in 
mind, showing that 350 baskets of grapes properly 
packed, put in storage in October, came out in February 
with the loss of only five baskets out of the entire lot. 

By and by, too, buyers, when they have discovered 
the difference, will accept from their grocers only dried 
fruits which have been preserved by the cold storage 
system, and will refuse the dirty, moldy, wormy fruit 
By cold 
storage the fruit is preserved from fermentation, remains 


they now buy during a large part of the season. 


sweet, and is free from insect life which permeates it 


during the summer months. It may become a luxury 


one day, whereas, as now preserved (?) and marketed it 
is a mere makeshift, consumed only by those who can 


afford no better form of ‘‘preserves”’ for ‘*sauce”’ on the 


luncheon table. 


THEY WANT THE EARTH. 


Customer—Y ou didn’t leave any ice here yesterday. 

Ice Man—Yes,1 did. Didn’t you notice a small damp spot 
on the sidewalk? 

Customer—Y es. 

Ice Man—Well, that was your ice. It melted before I could 
get it into the house, —Munsey’s Weekly, 
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COLD STORAGE AND THE FARM. 


When he contemplates the enormous mass of dirty, 
salvey, bad-smelling, and still worse tasting butter (so 
called) that pours from the farms into every rural ‘‘ gen- 
eral store” and thence into the commission houses of 
the great metropolitan markets, to be sold eventually as 
‘‘soap grease,” the economist might stand aghast at the 
enormous amount of worse than wasted energy spent in 
the production of such fearful ‘‘ stuff.” In spite of that 
very best evidence of failure: an insufficient price re- 
alized for the product, thousands of farmers’ wives will 
persist in ruining good cream to earn ‘‘ pin money,”’ by 
working it into butter, though provided with not a single 
appliance of the art save a dasher churn and a butter 
paddle, and surrounded by no conditions for successful 
butter making, during at least five months of the year, 
and those the very months when the greatest amount of 


’ 


‘soap grease” is made because the pasturage is then 
at its best. 

Successful butter making in hot weather depends on 
the possession of the conveniences—-the necessities—of 
plenty of ice and a cold storage room—-conditions seldom 
found outside the modern creamery. Churning should 
be done with cream at 58 to 60 degrees in hot weather, 
and when the butter comes into little pellets about the 
size of a buckshot the process then requires an abund- 
ance of pure cold water, the butter at length being 
stored in the cold room awaiting shipment. These are 
conditions but rarely attained on the farm, unprovided 
with ice, and less seldom with even a spring of cold 
How it be 
farmers to creameries in 


water. much better, then, would for the 


aid in the establishment of 
their neighborhood—which too many of them discourage, 
rather than encourage—where the product of their cows 
can be worked into merchantable butter, than to waste 
it in the ‘* home-made” article, ruined by storage in a 
hot, ill-smelling country store, even if it comes sweet 
and clean from the farm. 

In all parts of the country are centers of rural pop- 
ulations, or markets for farm products, of the dairy and 
poultry yards, where cold storage houses would be not 


only profitable to their owners, but add immensely to the 


wealth of the surrounding rural population by presery- 
ing, and thus rendering merchantable, thousands of 
dollars’ worth of perishable products often spoiled for 
want of such storage, or neglected because preservation 
is impracticable. The erection of these houses the 
farmer should urge; and many a neglected opportunity 
waits on some energetic man to grasp it, and fortune 


also. 


Many farmers, says an expert poulterer, spoil eggs 
by feeding their fowls tainted meat, the rancid refuse of 
the kitchen, as the easiest way to get rid of it. It is a 
pretty well recognized fact now, that carrion, onions, 
musty food fed to hens, filthy houses, nests, etc., will 
cause eggs to be tainted; and the systematic way in which 
eggs are now handled in the great markets causes the loss 
to the shipper of thousands of dozens of such produce, 
which are rejected as unwholesome, or, at least, unde- 
sirable, for the changing of dead meat into eggs does 
Heat 
is, however, a far greater enemy of ‘the egg dealer, 


not wholly purify it though its form be changed 


thousands of eggs, improperly cared for, becoming unfit 
for use in warm weather before they can be sold in the 
cities. Twenty-four hours in a high temperature will 
start the process of decomposition, and spoil a perfect 
egg, while a tainted egg spoils frequently in half that 
length of time in the same temperature. Eggs should be 
stored in clean rooms, at a temperature of 36 deg. F., and 
turned occasionally. Kept in this way they should hold 
their flavor and freshness for any reasonable length of 
time, giving the owner practical control of the hour of 


shipment to secure the best prices. 


Tuer Colorado Ice & Storage Co., of Denver, Colo., 
having secured control of the ice interests there, which are 
placed under the management of Major Sowers, who is 
supplying artesian ice only, the town seems to be <‘<all 
torn up,” because the Major refuses to furnish ice in ten- 
pound pieces, delivered daily, at one-half cent per pound! 
For goodness’ sake, what do the people of Denver ex- 
pect? A daily delivery of ten pounds of ice, washed and 
laid in the ice box, if made by the wagon stopping at 
every house on the street, would cost more than five cents 
for the time of the delivery, man and wagon alone. When 
a consumer begins to talk about ice, it does seem as 
though his common sense immediately froze up, like a 
cake of ice,and became as deaf to the appeals of reason. 

——lIce isone of the articles admitted free of duty to Cuba 
from the United States under the new reciprocity treaty with 
Spain. 
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(Written for ICE AND REFRIGERATION, | 
PRACTICAL COLD STORAGE. 


THE STORY OF A PIONEER IN THE BUSINESS —HIS TRIALS AND 
SUCCESS—THE TRADE IN OMAHA, NEB. 


By D. B. BEEMrEr. 


HE writer is an old pioneer in 


‘ | bf! ll) , 2 
si AU ‘yell the cold storage business, hav- 
\ 


“8s ta 


ing built my first refrigerator 
room in the third story of the 
block on South Water street, 
Chicago, occupied by H. P. 
Stanley & Son, before the big 
fire. I smuggled, or ‘‘poached”’ 
my plan and ideas from a few 
ininutes’ view of the interior 
of a ‘‘freezer’’ used by Rob- 
ins, the Fulton market man, 
in New York, 
1869. In its construction I[ 
adopted improvements of my own, suggested by what I 
saw in his room. 

The first thing I did with it I froze it full of wild 
pigeons, bought at fifty cents a dozen off the market in 
Chicago after a ‘“‘ break ” 
down 


away back in 





in New York, which forced them 
The pigeon ‘‘roost”’ that year was 
and all stock for eastern markets 
going through Chicago, and when New York and other 
eastern markets ‘‘broke’’ under heavy shipments, the 
birds naturally stopped at Chicago until that market 
broke down too. 


in Chicago. 
near -Sparta, Wis., 


In the faith of and relying on a re- 
action in the New York markets, I loaded my room with 
frozen birds and waited till the expected ‘‘ rise ” began, 
then shipped daily by express soft birds off the street 


in barrels with a core of frozen birds instead of a chunk of 


ice. By the time the birds got there, the frost was out of 
the frozen ones, and all sold for fresh killed. I cleared 
$1,000 in ten days’ time in this way before the market 
broke again. 

The next year, 1870, I was much interested in a cold 
plant in operation in New York, which involved the use 
of a steam engine in connection with a ‘‘blast blower,’ 
which was connected with a series of air-tight rooms by 
air pipes with ‘‘cut-off” attachments to each room, 
through which the air was sucked from any given room 
that had the valve open at the time—connection with 
the others being shut off for the time being—and forced 


” 


out from the ‘blower ” through another pipe leading 
into and through a set of air pipes immersed in an 
upright, metal-lined, wooden tank filled with a mass of 
ice and salt, and back into the room again through 
another pipe. In this way a circuit was established— 
the air, drawn from the room by one pipe, to be returned 
by the other after its passage through the tank of ice 
and salt. It seemed a practical thing, and I went back 
to Wisconsin and built rocms in a warehouse there to 
hold poultry frozen until ready to ship it to eastern 
I had a poultry ranch there, covering three 


slaughter 


markets. 
acres of ground, with feed pens, 
houses, etc. I killed and froze up six car loads that 
season in December and held them until February, when 
I loaded in refrigerator cars and went to New York and 
stored them ina freezer on Water street until the market 
As all this poultry was hard frozen and boxed 


roosts, 


suited. 
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air-tight before storing in these rooms, it held itself until 
ready to ship without the aid of the <« blower,” so I 
had no opportunity to test the system further. 

The next year, 1871, I came to Omaha and started 
in the fruit and produce commission trade. I soon saw 
the necessity of having cold storage for eggs, 
fruit, 
system, 


butter and 


and I proceeded to put up tank 


room on the 
to the ‘‘ Davis 


Michigan Central R. R. 


similar ” white cars used on the 
at that time, with 
tanks reaching from the floor to the ceiling. 
the way, that ‘‘ Davis ” car was the most powerful refrig- 
that ever traveled. 
to take one 


V-shaped 
And, by 
CROLON WGQh 


I used, in those times, in 


ther7o's; of those cars out to Wisconsin, 
Michigan or Pennsylvania, wherever a ‘‘ pigeon roost” 
set in, and let it stand on the track while I bought 
dressed pigeons of the ‘‘ trappers” and stored them up 


by the barrel in the car. 


1 had no trouble in freezing 
up the stock in the car and keeping it that way until I 
got it filled up,and went to New York with them. 


me a car that is able to do such work to-day! 


Show 


I experimented with this and other rooms for several 
years, until I had a storage capacity of several car loads, 
and held butter, eggs and fruit with varying success; 
but I always encountered the difficulty of damp air in 
the rooms. Then it occurred to me that I had better try 
the old ‘* blower” plan, which I believed would give dry 
air. So I brought my blower from Wisconsin and set it 
up in connection with two rooms, one full of eggs, the 
other full of oranges and lemons. For ‘‘ power’ 


the blower I put a horse-power in the cellar, 


* to run 
with a 
couple of men and ponies to work in ‘shifts ” 
night. 


day and 
The ponies and men soon got worked out and 
however, resulting in constant stoppages of the 
machinery at intervals. To remedy this I turned out the 
men and ponies and geared on to a steam engine, which 
I ran ‘‘of nights 


sleepy, 


” myself, to make sure that it did not 
like the ponies, the 


” 


stop, nor ‘“‘blow up” through 
driver’s going to sleep. 

Then a new difficulty developed, through pressure of 
the ice upon the air pipes in the tank. They burst so 
that water rushed in and stopped the machinery. Then 
it was a rush to empty the tank, mend the pipes and get 
This sort several 


times, I saw that the upright tank, with its high column 


it going again. of thing recurring 


of pressure, was ‘‘no good.” So I had coils of pipe 


made, similar to ‘‘ Kingan’s” system in an Indianapolis 
packing house some years ago, and submerged them in 
flat and shallow tanks resting along the floor, and with 
these I got through 


the season—sixty days—until I 


struck the market I was aiming at. Then I fell back on 
the floor tank system again, and cleaned out the blower 
system, with its complications, risks and waste of attend- 
ance. I have from that time to this stuck to the Davis 
tanks and fine feed with salt, which gives more power 
than any other system using ice, and enables a man to 
have command of the temperature in a room. 

3ut through years of experiment and study of the 
business of refrigerating, and building of new rooms, in 
which I left out those features that proved to be bad in 
results in previous ones, and adopting new ones sug- 
gested by study and necessity, I have at last perfected 
a system, practically my own,—there is no other like it in 
the country, east or west. 

The question of obtaining dry as well as cold air was 


the one that longest refused to be solved; but as no 


gd », ICE *AAND Reo re AT TONS: 


other systems afforded relief, I lay awake nights until I 
studied out a plan which involved the old philosophical 
principle of circulating air through cold metal pipes to 
both cool and condense the moisture from it. I have 
used it nowin my rooms for ten years with uniform suc- 
cess. It is self-acting, always at work, night and day, 
and the air is so dry that I carry eggs from April to 
December without mold or ‘‘must” or shrinkage in 
candling. My capacity is 100,000 dozen in cases. | 
also carry grapes and other fruit successfully. The ex- 
pense of carrying eggs by my system is less than one 
pound of ice per day to each case of eggs, to maintain 
a temperature of about 35 deg. above zero. 

We usually put up ice here at a cost of eighty cents 
to $1 per ton in the ice house, packed. 

There are no artificial ice plants here, though several 
breweries have plants for cooling their vaults artificially. 

There is one large cold storage plant here besides 
mine, having ‘‘ Wickes” system; two others on the 
‘overhead’ system; total storage capacity of the three 
houses, about seventy-five car loads of eggs. 

The two cold storage houses which use the old style 
system of storing the ice in bulk on metal floor above 
the storage rooms, rely upon the cold air falling by gravi- 
tation and cooling the rooms below. 

The ‘* Wickes” plant, erected two years since, was 
filled full of eggs the first year, but most of the stock so 
carried, when taken out in the fall, were damp and 


‘‘musty,”’ entailing great loss on the owners, who brought 


These 


suits, not yet having reached for trial, no evidence has 


suit for damages to the amount of about $9,000, 


yet been produced to show whether this poor success was 
the fault of the system, or of those who operated it. In 
consequence, it stood nearly empty last year. This year, 
however, a shipper rented it, and has it about half full 
of eggs, ‘‘gambling”’ upon the outcome. 

The pork packing houses at South Omaha have large 
cooling rooms for meats there and for sales rooms here, 
run by use of natural ice, of which they put up large 
quantities. | 

Natural ice is supplied by the local ice companies 
this year to large buyers, like the butcher trade, at $2.50 
per ton, delivered to them at their places of business. 


Omana, NeEp., June 11, 1891. 


LATENT HEAT. 


A writer on ‘‘ Heat” in the 7radesman offers some 
interesting facts in condensed form, which will not be 
without interest to the readers of Ick AND REFRIGERATION. 
He says: 

Some will say, ‘‘ How are we to tell what quantity of 
latent heat steam contains?” Just as we determine the 
amount of heat the pound of iron contained when it came 
from the furnace. Let 1,178 pounds of water be brought 
in contact with steam at 212 deg., until the water has 
It will be 


seen by applying a thermometer, that this entire body 


received one pound, making 1,179 pounds. 


of water has been raised one degree in temperature. So 
the pound of steam which it received, though showing 
If but 


half the water had been used, it is obvious that two de- 


but 212 deg., really contained 1,179 heat units. 


grees would have been the resulting increase of tempera- 
ture of the water. As is the case with liquids changing 


to gases, so metals and ice show no change in tempera- 
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ture while the process of melting goes on, and yet a large 
amount of latent heat is absorbed during the change. 
A very simple experiment illustrating this is given by 
Howell. 


pound of water at 170 deg., the snow will be melted, 


If toa pound of newly fallen snow we add a 
and the whole will show 32 deg., the temperature of 
the snow before melting. We see by this, 140 deg. have 
disappeared in the liquid and is termed the latent heat 
of ice, for it will be returned again when the water is 
frozen. 

While all the inhabitants of cold climates may not 
have the above data, they well know that placing a tub 
of water near their vegetables will prevent freezing. 

We also see in every-day life some practical demon- 
strations of the effect of evaporation and condensation, 
and the consequent absorption or diffusion of heat. The 
fevered brow of the invalid is rendered much cooler by 
the application of tepid than cold water. Simply be- 
cause, with the first, a more sudden evaporation takes 
place, and the vapor sent off must have its 966 deg. of 
latent heat, and this is supplied from the sufferer and 
adjacent air. A volatile mixture is made, which, when 
poured on a red-hot plate ot iron, will fall off in sheets 
of ice—a forcible illustration of the effects of sudden 
evaporation. 

Again, when heat-laden vapor ascends to the clouds 
and falls in gentle rain, we see the hand of a munificent 
Providence in more ways than one, for were it not for the 
latent heat released in the upper air, we would have 
sheets and shafts of ice falling to the earth. Occasion- 
ally the violence of a storm wafts away the heat as fast 


as liberated, and we get the pelting hail. 


A GREAT ICICLE. 


At Sumas City, says the Seattle 7e/egraph; on Mon- 
day, April 27, last, a loud noise and slight shaking of 
the earth caused no little wonderment among residents 
near the hills. Investigation proved the cause to be an 
ice slide. A small and innocent spring issues from the 
side of one of the mountains, its waters spreading and 
flowing over a steep incline of rock. During the past 
winter months ice formed against this wall of stone, 
increasing in size until one vast icicle, fully twenty feet 
in thickness and 1,000 feet in length, projected into the 
valley below. From the warmth of the sun and its own 
weight it released its hold,and thundered down the 
mountain side, carrying everything before it, even trees 
three feet in diameter. Those who have visited the 
place say that the foot of the cliff presents a mass of 
broken ice, trees, limbs and earth fifty feet in height. 
This is a repetition of occasional similar occurrences in 
previous years, but on a grander scale. 

NOVEL ADVERTISING. 
Henry Williams, a Pittsburgh theatrical manager, 


has originated a new means of advertising. 


He secured 
permission from the chief of police to deposit cakes of 
ice on the sidewalks for the occupants of the neighboring 
buildings to use if they chose. He then arranged with 
an ice manufacturing company to freeze lithographs of his 
coming attractions in big cakes of ice. The clearness 
of the ice gives the effect of the scenes being painted on 
its surface. 

——J. E. Booge & Son, at Sioux City, erected large ice 
houses last winter for their ice supply. 


ice 
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COLD STORAGE ITEMS. 


ALABAMA. 
Russellville—The Russellville Ice Co. is erecting a cold 
storage warehouse in connection with the ice plant. 


_ Selma—The Star Ice Co. is building a brick building for 
ice storage at Montgomery. 


COLORADO. 


Pueblo—The cold storage house of the Distilled-Water Ice 
& Cold Storage Co. has twenty-six cooling rooms, and has been 
very successful thus far. 

GEORGIA. 

Macon—The ice factory and cold storage house of the 
Planters’ Oil & Ice Co. is completed and in operation, the De La 
Vergne machine being employed. The cold storage house has 
twelve compartments, some of which are used by the Armour 
Packing Co. for the storage of dressed beef. 

Macon—The Macon Brewing Co. will, it is reported, increase 
the capacity of its cold storage plant. 


FLORIDA. 


Jacksonville—New machinery has been placed in the Jack- 
sonville Refrigerator Ice Works. 


IDAHO. 

_Ogden—Fred Kiesel, agent of a Milwaukee brewery, has 
built a beer storage house at Boise City, Idaho, using natural ice 
for refrigeration. 

ILLINOIS. 

Chicago—The Universal Refrigerating Co., of which Pension 
Commissioner Green B, Raum is a conspicuous member, has 
opened a cold storage house on West Jackson street. 

Chicago—The Consumers’ Pure Ice Co., of Chicago, are 
building an ice house; storage capacity, 2,000 tons. 

Quincy—The ice making and cold storage plant of the Distin 
Produce Co., Ouincy, Ill., on which work was begun May 10, 
has been completed, and is now in operation. The capacity is 
thirty tons of ice daily; refrigerating capacity, sixty tons. The 
cold storage house has 100,000 cubic feet of space,the machinery 
for which is independent of the ice plant. 


INDIANA. 


Kendallville—The McCray Cold Storage Co., of Kendallville, 
Ind., are looking for a site for a factory in the natural gas belt 
of Indiana. They manufacture refrigerators, cars, etc., and 
expect to work from seventy-five to 100 men. Anderson, Ind., 
is trying to locate the company there. 


IOWA. 


Des Moines—Mr. H. E. Teachout, of the Des Moines Ice 
Co., and others, are talking of putting up a cold storage ware- 
house, and want information as to systems, either for natural 
ice or artificial refrigeration. 

MARYLAND. 

Baltimore—Charles Markell, H. G. Vickery, E. L. Palmer 
and others have incorporated the Baltimore City Cold Storage 
& Warehouse Co., with a capital stock of $100,000. 

MISSISSIPPI. 

Winona—An ice factory is being erected by the Southern 

Ice & Cold Storage Co., of Chattanooga, Tenn. 
NORTH DAKOTA. 

Grand Forks—The Nash Bros. will erect a cold storage house 
along the Northern Pacific tracks at this place. They are en- 
gaged in the wholesale fruit and produce business. 

VIRGINIA. 


Suffolk—Mr. M. F. Lloyd is building a beer bottling refrig- 
erating house near the ice factory. 


TRADE CORRESPONDENCE. 





[The publishers do not hold themselves responsible for the utterances 
of correspondents oni subject. No anonymous communications will 
receive attention. Ney oN Tat ss ‘ear 
To the Editor of CE AND REFRIGERATION: 

GENTLEMEN.—In answer to your correspondent inquiring 
about the ‘‘ Liquid Pictet,” I beg to, state that this same 
liquid was prepared by me for the first time, and used in an ice 
machine as early as September, 1883, long betore Mr. Pictet had 
made what I believe to be independent researches on the same 
subject ; his French patent, the first secured, bears date Decem- 
ber, 1884. As no patent had been secured by me for this liquid 
at the time the experiments were made, and none were solicited 
before the spring of 1885, I found myself in interference with 
Mr. Pictet’s patent, when the American Pictet Artificial Ice Co., 
of New York, applied for one in this country for the same liquid. 
Having proved priority after a protracted examination made to 
the satisfaction of the patent office, the United States patent 
office decided the case in my favor, and the American patent for 
what you call the ‘* Liquid Pictet” has been granted and issued 
to me: it bears date November 30, 1886. No. 353,378. : 

AuGusTE J. Rossi, C. E. 
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NATURAL ICE NEWS. 


July trade has been anything but satisfactory, the 
weather having been remarkably cool, reducing the con- 
sumption of ice to below the average for this month in 
the west. Stocks in store have, however, begun to grow 
lighter in the Atlantic cities, and the trade on the Ken- 
nebec, the main source of supplies, which was very dull 
during June, has taken on new life during the past two 
to three weeks. On the 17th ult., thirty-seven vessels 
Ship- 


ments were somewhat delayed, until after the 20th, by 


from Smithtown to Iceboro were waiting to load. 


scarcity of help, the usual supply of hands being at work 
in the hay fields; and all along the river the trade feels 
in better humor, and hopes for a hot August to give it the 
real stimulus it needs after so mild a June and July. 

A late report says that ice shipments from the Ken- 
nebec are lighter toward the close of July, owing to 
continued mild weather. Clark & Chapin, at Gardiner, 
loaded 1,000 tons after the 27th, and then stopped in- 
definitely. The Great Falls Co. sent out one ship load 
on the 23d, but no more vessels were in sight that week; 
and Mr. Haley continues periodical shipments from his 
The houses ol F.. WeAyer & 


Co., however, continue shipments, and by fall they ex- 


houses at Trott’s Point. 
pect to have their houses empty. A large share of their 
ice goes by schooner to Baltimore. 





Extra ice trains were run during July from Milton, N.H.,, 
to Boston. 

——The Waukesha Ice Co. are shipping by rail from three 
to eight cars daily. 

Considerable ice has been shipped to St. Louis from 
Stillwater, Minn., during the past month. 

Thomas Bros., of Omaha, Neb., are shipping ice to 
Lawrence, where the crop was a failure last season. 

—The lake schooner J. E. Gilmore recently loaded ice at 
Sturgeon Bay, Wis., for Buffalo. This is a remarkably long 
haul for ice. 

The Standard Ice Co., of New York city, has purchased 
river front property at Malden, N.Y., on which a large ice stor- 
age house will be erected. 

S. P. Udell and Arthur Ainsworth have purchased the 
S. P. Bennett Fuel & Ice Co.’s business at Grand Rapids, Mich., 
which they will continue under the old firm title. 

——The Northern Lake Ice Co., a well known Louisville and 
Indiana ice company, has renewed for ten years the ice cutting 
privilege of the ‘‘ wide water,” at Lafayette, Ind., at a rental of 
$2,500 per annum. 

——The Leadville & Evergreen Lakes Ice Co. have offered 
to sell ice at $3.50 per ton F. O. B. to Denver parties, who have 
declared war on the Colorado Ice & Cold Storage Co., which 
controls the ice trade of Denver. 

——The employes of the Ridgewood Co., of Greenbush, 
Pa., shippers of ice from Clark & Lawrence’s house on Green 
island, on the Hudson, between Castleton and Albany, struck 
recently for an increase of pay from $1.50to $1.75 per day. New 
hands were employed by the company. 

——The Gloninger’s Springs Ice Co. has been organized at 
Lebanon, Pa., with Dr. A. B. Gloninger as president; Geo. B. 
Schock, secretary; E. M. Woomer, treasurer. The company 
propose to utilize Gloninger’s spring for making an ice cutting 
held, a dain to be erected to give a water surface of ten acres. 
Weeks & Nickerson, ice shippers for F. W. Ayer & Co., 
Bangor, Me., will handle about 25,000 tons, all sold on contracts 
to Baltimore, Philadelphia and Richmond. The ice is called 
for quite slowly, owing to light consumption at points of deliv- 
ery, and Ayer & Co. would seem to be the only firm doing any 
considerable wholesaling in Bangor. A schooner, June 25, took 
out goo tons for Baltimore. 
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We append below the most important new patents, 
relating to the ice, ice making, refrigerating, cold storage 
and kindred trades that have been issued from the patent 
office during the past month, reported expressly for 
Ice AND REFRIGERATION. 

REFRIGERATING DEVICE. 


oS No. 455,522. Henry C. 
Weeden, Quincy, Mass. 






Filed October 21, 18g0. 
Serial No. 368,830. 
Patented July 7, 18g1. 
(No model.) 


Claim. —In combina- 
tion, the elevated food 
preserving chamber 4, 
provided with an exhaust 
pipe 4, a subterranean 
air tank or storage 
chamber, air pipes con- 
necting the said subter- 
ranean chamber with 
the food preserving 
chamber and outer air, 
respectively, and means, 
substantially as de- 
scribed, for producing a 
draft or exhaust of air 
from the food chamber, 
as set forth. 


REFRIGERATOR. 


Charles F. Miller and Alexander "W. Carlile, Lancas- 
Filed Nov. 29, 
Patented June g, 1891. 


No. 453.651. 
ter, ka.; said Carlile assignor to said Miller. 


1890. Serial No. 373,041. (No model. ) 








Claim.—t. In combination with the pipes and other 


*, REFRIGERATION 
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passages of a refrigerating circuit, a valve arranged in 
one part thereof, a device expansible by heat arranged 
in another part thereof, and connections between said . 
device and said valve, in order that the expansion of the 
former caused by the insufficient supply and consequent 
overheating of the gas or vapor may open the latter to 
increase the flow of volatile liquid beyond said valve, 
and thus compensate for overheating, substantially as 
set forth. 


REFRIGERATING ATTACHMENT. 


No. 455,456. Arthur B. Wood, Troup, N. Y. Filed March 26, 18g9r. 
Serial No. 386,507. Patented July 7, 1891. (No model.) 


Claim.—1. In a device of the kind described, the 
combination, with a _ water 
main, of a divided casing 
above the same, a heading 
surrounding the upper por- 
tion of the main, a series of 
longitudinally disposed cool- 
ing coils on the main below 
the casing, a series of three- 
way valves for the respective 
branches of the coils, and a 
supply and discharge pipe for 
the coils, substantially as de- 
scribed. 

2. In anapparatus of the 
kind described, the combina- 
tion, with a water main, of a 
series of longitudinally dis- 
posed pipes on the top of the 
main connected in pairs, a 
heading for the pipes, valves in the heading, a casing 
above the pipes, an inlet and outlet pipe for the casing, 
and a supply and a discharge pipe for the longitudinal 





‘pipes, substantially as described. 


ICE CUTTING MACHINE. 


No. 455,323. Frank J. Gutmann and Gustav Johnson, Milwaukee, 
Wis., and Charles P. Johnson, St. Charles, Il. Filed August 
11, 1890. Serial No. 361,654. Patented July 7, 1891. (No 
model.) 


Claim.—1. The combination, in an ice cutting ma- 
Gimewene wall clea 
swinging arm and 
the circular saw 
supported there- 
on and connected 
mechanically to 
the driving mech- 
anism, of a block 
NV, movable in 
ways inthe frame, 
and connected by 
a rod to the swing- 
ing saw-carry- 
ing arm, screw- 
threaded rod QO, 
arranged to adjust the block V, hand wheel O’, fixed on 
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the rod O} and locking bolt ?, adapted to lock the hand 
wheel in position, substantially as described. 


REFRIGERATOR. 


No. 447,467. Oswald Kutsche, Chicago, Ill. Filed January 14, 1890. 
Serial No. 336,858. Patented March 3, 1891. (No model.) 


Claim.—1. A refrigerator having the usual ice chest 
and refrigerating cham- 
ber, said ice chest hav- 
ing perforations in its 
bottom for the passage 
of the cold air, a flange 
rising from the bottom 
wall of said chamber ex- 
terior to said  perfora- 
tions and having aper- 
tures therein,and avalve 
normally suspended 
above said flange, anda 
pivoted arm, upon the 
inner end of which said 
valve is seated, and its 
outer end projected to 
engage the door of the 
refrigerator when closed 
and adapted to be low- 
ered by the opening of 
the door, whereby to seal 
said passage, substantially as described. 


CUTTER FOR ICE PLOWS. 
Henry Bodenstein, Staatsburg, N. Y. Filed June 
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No. 449,517. 


26, 1890. Serial No. 356,852. Patented March 31, 1891. (No 
model.) 
Claim.—1. <A cutter or blade for ice plows, having a 


series of oblong throats having their side 
walls beveled the full length thereof, 
teeth fitting in said throats and having 
their upper ends split, forming lips, and 
screws passing through said lips for se- 
curing the teeth in the throats, said 
teeth being thicker than the blade and 
having their lower ends inclined to pro- 
vide the front sharp cutting edge, as shown. 


REFRIGERATOR CAR. 


No. 454,869. Eugene R. Hutchins, Chicago, Ill., assignor to the 
Hutchins Refrigerator Car Co.,same place. Filed June 19, 1890. 
Serial No. 356,000. Patented June 30, 1891. (No model.) 


Claim.—1. The combination in a refrigerator car, 
of a cooling cham- 
ber, a metal pan or 
trough immovably 
secured over that 
chamber, another 
metallic pan or 
trough having a cor- 
rugated bottom 
resting on the bot- 
fom «of the first 
mentioned trough, 
and means for se- 
curing it removably 
therein, both pans 
or troughs being wa- 
ter tight over the 
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and for the purpose ag a 


set forth. 
REFRIGERATOR. 


No. 455,556. John J. Wright, Burlington, Vt. 
1890. Serial No. 369,329. Patented July 7, 1891. 
Claim.—1. Ina refrigerator, the combination, with a 

casing, of a remov- 

able ice box-placed 
in its upper end, 
which is shorter 
than the width of 
the casing to form 

a flue at each end 

than the other, the 


Filed October 25, 
(No model.) 





thereof, and having one side shorter 
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longer side having an opening near its bottom, and a 
vertical wall secured to the box at its longer side and 
extending to near the bottom of the said casing, the box 
being shorter than the width of the casing to form a flue 
at each end thereof, substantially as described. 


COOLER AND FREEZER. 

No. 455,663. Paul L. Dermigny, New York, N. Y. Filed December 
31, 1890. Serial No. 876,321. Patented July 7, 1891. (No model.) 
Claim.—1. A cooler and freezer, consisting of an outer 

and inner receptacle 
having a chamber be- 
tween them, said 
chamber being pro- 
vided with a faucet, a 
ring-shaped recepta- 
cle fitting in the up- 
per end of the cham- 
ber and having a per- 
forated bottom, and 
two sets of beaters 
or stirrers in the inner 
receptacle and revolv- 
ing in opposite direc- 
tions, substantially as 
described. 

2. A cooler and 
freezer consisting of 
two concentric ves- 
sels having a cham- 
ber between them, 
said chamber having 
a faucet, a ring-shaped receptacle fitting in the upper 
part of the chamber, a set of beaters or stirrers in the in- 
ner receptacle, a third vessel within the beaters or stir- 
rers, and a second set of beaters or stirrers in the 
third vessel and rotating in an opposite direction to the 
first-named beaters or stirrers, substantially as described. 


REFRIGERATOR. 

No. 455,891. John Stanard, Newark, N. J. Filed September 23, 
1890. Serial No. 365,895. Patented July 14, 1891. (No model.) 
Claim.—In a refrigerator, the combination, with the 

ice chamber a?, provided with an 

ice grate made up of bars ¢, as set 
forth, anda door for said chamber, 
pivoted at the bottom, of a cham- 
ber 4, separated from the ice 
chamber by a partition a°, having 

perforations a’, a chamber «¢, di- 

rectly above said chamber @ and 

separated therefrom by a partition 

6’, and a water cooler ¢@ in said 

chamber c, provided with a faucet 

d@’,as and forthe purposes set forth. 
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ICE CREEPER. 


Michael R. Reilly, Montesano, Wash. Filed Feb- 
Serial No. 382,899. Patented July 14, 1891. 


No. 456,060. 
ruary 26, 1891. 
(No model.) 


Claim.—1. An ice creeper provided with a sole plate 
fee 


anda calk secured 
thereto by means of 
a fastening plate 
apertured to receive 
the shank of the 
calk and having prongs to project through the sole plate 
and be clinched thereon, substancially as described. 


ICE CREEPER. 
Lewis Ramborn, Philadelphia, assignor of one-half 


(| 





No. 456,515. 


to Nelson H. Strong and Wilmer W. Lamborn, both of Media, 
Pa. Filed January 17, 1891. 
July 21, 1891. 


Serial No. 378,152. Patented 


Claim. —An ice 
creeper consisting of 
a spring wire a, hav- 

s‘ing a series of bends 
i mt formed thereon, and 
SAS (HW: its ends turned up 
and pointed to constitute hooks a’, with spurs 6 secured 
within the bends of the wire, substantially as described. 
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AIR COOLING APPARATUS. 


No. 456,444. George W. Smith, Mount Vernon, assignor of one- 
half to John M. Shinn, Velhorm Manor, N. Y. Filed November 
24, 1890. Serial No. 372,435. Patented July 21, 1891. (No 
model.) 
A refrigerating apparatus consisting in the 
storage chamber, 
an ice box therein 
provided witha 
central chamber / 
ands ane ou tem 
surrounding wall 
Cc’, spaced to form 
the passage 6, a 
pipe or passage G, 
connecting the 
chamber £ and 
space 4, a pipe or 
passage //, con- 
necting the cham- 
ber # with the interior of the storage chamber, and a 
blower for exhausting air from the storage chamber and 
returning it to the space 4, substantially as set forth. 


Claim 7. 
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COLD FUN. 


A SEASONABLE VERSION, 


It was a proofreader who had served an apprenticeship in a 
drug store that let Heber’s famous old hymn get into print in 
this form: 

From Greenland’s icy mountains, 
From India’s chloral strand, 

Where Afric’s soda fountains 
Roll down their golden sand. 





REFRIGERATION, 


In a box at the opera they sullenly sat, 
And the veriest tyro could see 

That they were enjoying a terrible spat, 
And were miserable as they could be. 


At length he forgot, as he looked at the stage 
And exclaimed in a tone of delight; 

‘The villain is foiled, and fruitless his rage, 
But I don’t understand the girl’s fright.” 


In a tone that was chill as a December blast, 
The maiden made haste to reply: 
‘She has just seen your face ”’—then the box was so 
cold 
That the frost cracked the glass in his eye. 
—Texas Siftings. 





WANTED AND FOR SALE ADVERTISEMENTS. 


|The charge for advertisements tn thts column ts 83 each insertion for seventy 
zvords or tess, and twenty-five cents for each additional fourteen words. “No adver- 
lisements will be tnserted unless accompanied by the nece ssary cash. Parties 
answering the se advertisements must write to the erie sses gtven, as the Publishers 
decline to furnish any tnformation concer ning them.\ 


Wanted. 

An experienced ice machine salesman having good 
tain a good position by addressing ‘*C, M. A.,” care ICE 
rion, 177 La Salle street, Chicago, 


Salesman 


references, can ob- 
AND REFRIGERA- 


Foreman Wanted. 
A first-class foreman with $10,000 to invest in a good paying ice factory 
in Kentucky. Address with references, “Ice Factory,” care IcE AND RE- 
FRIGERATION, 177 La Salle street, Chicago. 


Second Hand Ice Machine Wanted. 

Wanted, a 20 to 25-ton ice machine, 
please name of maker, 
Norman,” care of ICE 


second-hand. Parties offering will 
condition of machine and lowest price. Ad- 
AND REFRIGERATION, 177 La Salle street, 


state 
dress ** 


Chicago 


Situation Wanted. 


An experienced engineer wishes to secure 
state to run an refrigerating machine. 
thoroughly Address “* 
La Salle street, Chicago. 


a situation in a 
Understands the 
James W. M.,” care IcE 


northern 
business 
AND REFRIGERATION, 177 


ice or 


kngineer and Manager for Ice Factory Wanted 


\ head engineer and manager for an ice factory of 10 tons capacity, of 
latest patent, The party wanted must have thorough knowledge of the 
compression system, must be energetic and able to run the works in the 
most economical way \ party with some money has a chance to get an 
interest in the concern, if he is the proper man for the place. This fac- 


tory has been in operation for 
Best references are required 
ERATION, 177 La Salle street, 


many years, 
Address “ 
Chicago 


and has paid good dividends 
Engineer,” care Ice AND REFRIG- 


AND -RREFRIGERATION 
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MineRaL Wook —— 


.BEST IN 


1891. 


YSULATOR FOR 


l06 HOUSeS, - - - 
Gold Storage Rooms, 
Bi a 


ION, 











REFERENCES ON APPLICAT 


SAMPLES FREE. 
2 CORTLANDT ST. 


U. S. MINERAL WOOL CO. wy erry. 


DRAPER’S SELF-RECORDING THF R MOMETER 


This instrument is especially adapted 
for use in cold storage warehouses and 
freezing rooms, for keeping a correct and 
continuous record, in ink, of the tem- 
perature, affording absolute proof of the 
temperature maintained. 

Size 14x20 in. Price, $30. 
Size 9xl4in. Price, $15. 
Write for particulars. 


THe DRAPER MFG.CO. 


152 Front St., NEW YORK. 
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Telemeter Instruments. 


lor recording and indicating temperature and pressure at a 
distance. 


Particularly adapted to Cold Storage, to indicate 
in the office or engine 
room the temperature 
in any or all the refrig- 
erating rooms. 


FOR DESCRIPTION AND 
PRICES SEND TO 


STANDARD THERMOMETER 60. 


PHRABODY, MASS. 


New York Office, 18 Courtlandt St. Boston Office, 70 Pearl St. 
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ENGRAVERS ~ 


BY ALL PROCESSES. 
REFER TO CUTS IN THIS PAPER FOR SPECIMENS OF WOR 





OA. WEISKOPF @ 


| EKO | mn i 


ones lll Fifth Ave., GHIGAGO, 


»-MANUFACTURER AND IMPORTER OF 








se HYDROMETERS. 


Ice Machine Thermometers and 





Ammonia Hydrometers . . 


CELLAR AND... «cs is « ° 
CHILL ROOM THERMOMETERS. 








Thermometers in angle shape made to order from 
sketch or specification 


ESTIMATES FURNISHED ON APPLICATION. 
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THIS ENGRAVING REPRESENTS THE WORKS OF THE 


BIUMUGP 166 Machine GO.. Gininnati, Ohio. 


Manufacturers of Ice and Refrigerating 


Co., is superior to any Compression Machine, 


poraplex moving machinery. 
small, and the machine 
as there is no danger of serious stoppage. 
are in every way superior to them. 


Machines, exclusively, 






















































































erected, and is in use now. 





for Refrigerators. 


either as a Refrigerating or Ice-Making Machine. 
It saves 25 to 4o per cent of the fuel, and saves ammonia 
will outlast Compression Machines several times over. 


5 and labor. 
It is not necessary to buy the 


The Absorption Machine, made by the Blymyer Ice Machine 
It requires no steam engine or 
The cost of repairs is 
} se machines in pairs, 
These machines are RADICALLY DIFFERENT from all other Absorption Machines, and 



































































































































ELOW will be found a list of Ice-Making and Refrigerating Machines made by us. 





Having easily taken the lead in the 


Every one of these machines has been in continuous use since 
None have failed to fill their guarantees satisfactorily; none have been superseded by other machines. The entire 
capacity of our works having, up tothe present time, been taken up with the manufacture of Ice-Making Machines, no agents have solicited orders 
Such orders as have been taken have been merely incidental. 


Ice-Making Machine 


field, the manufacturers, with their enlarged capacity, will now enter the Refrigerator field (which is much the easier of the twoin which to make a 


good record) in earnest, and respectfully solicit correspondence. 


Send for our catalogue 


ICE-MAKING MACHINES. 














ICE-MAKING MACHINES. 

















No. Size. NAME. ADDRESS. No Size. NAME. ADDRESS. 
1 fo Lon, | Meridian Ice:Mig. Colsc......-t.3. Meridian, Miss. 8 Don, | Gibson House oy 9.0.5.5 ness sealant Cincinnati, O. 
tT 4} 20 » Baton Rouge Ice Mfg. Co........:.. Baton Rouge, La. 4 10 4 Palace, Hotel aac aseanee er eae San Francisco, Cal. 
1 15 n Evansville Ice and Cold Storage Co Evansville, Ind. a | 30 6 he Peopiers Lee: Co rgasim nce rte laa Birmingham, Ala. 
1 5 i PANO TOS Ut ape stacker Sele leicts onsen eter steraia cle Jeanerette, La. **1 Sola Citizens) ce! Conn snes eleste eee Los Angeles, Cal 
1 15 ” | Lookout Ice and Cold Storage Co..| Chattanooga, Tenn, **] 20 4 Civil ia Wilitie. cece sects tae eines Colorado Spr’gs,Col. 
1 10 g MORMESMICELCO se teck Bana p ses teuitees Jackson, Miss. v#] 30 s Pueblo D.W. Ice & Cd.S.Co. (2d Order)| Pueblo, Col. 
1 15 is Wexat KAMA ECG CO tacvaien ts cieacter ens Texarkana, Tex. i | 60 Colorado Ice and Storage Co....... Denver, Col. 
1 30 ” | Lookout Ice & Cld. Stor. Co.(2d Order), Chattanooga, Tenn. ey, 25 f Ey -BiUOoriel lee cen coneisineecr ..--| Tampa, Fla. 
1 5 22 Gadsden Tee Conic sty wts ceca sas ies Gadsden, Ala. er] 5 Mins EL. Ges Metta ariii se cneeee aces ve Bessemer, Ala. 
1 6 Semen SHeTIELO LCOLCO. aii neue secic cicinc meets Sheffield, Ala. **] 20 2 Consumers Ice Co.....,............-. | Vicksburg, Miss. 
1 5 “i Decatur cel Co nanncratiatemcares spies ee Decatur, Ala. **] 35 di Artificial Ice and Storage Co....... | Canton, O, 
1 30 Seca rsstatd hese: Cait aay water vicisie ccs sic tus wee Wichita, Kan. a | 12% ” rigid [ce Migw Co. soe.) . se eee | Joplin, Mo. 
cl 3 op Wen tomica Cos weeruc el petals ee Denton, Tex. | re} = z | Crystal 1ée:Co fie. ea siceiae ..| Albuquerque, N. M. 
1 5 % Van Buren Ice and Coal Co......... Van Buren, Ark. | **1 15 P Meridian Ice Co, (2d Order)......... Meridian, Miss. 
1 5 a Biloxi Artesian Ice Mfg. Co........ Biloxi, Miss. | 1 5 S| Day tOmilce Co's swsindesceess | Dayton, Tenn. 
ab 25 ‘a Hutchinson ice Mis Coojace.ss..n | Hutchinson, Kan. **] 15 ¥ Decatur Ice Co. (2d Order).......... Decatur, Ala. 
1 12 9 ParkerSpire Loe Co. anrtene acne edie | Parkersburg, W.Va. ek] Whee The Ruddick Artificial Ice Co...... Columbus, Ind. 
1 30 “4 MALO UCE CO de caves 23 el salsrs cs setersions Denver, Col. **] 10 Bs Mr. August Erath New Iberia, La. 
1 3 Pe Peivominticwk: 6c WCATSLOMM 6: 5c sien ue <sm 0 West Point, Miss. **] 55 ~ The Crystal Ice Mfg. & Cc Columbus, O. 
Se pee DeCoppet Le COLsancunstaimaiinnce ow Somerset, Ky. Wea Ne P he Consumers Ice Co. (2d Order)....... | San Erancisco, Cal. 
af 9) Se ey Evansv’le Ice & Cld.Stor.Co.(2d Order), Evansville, Ind. ee 15a 0 Peru Ice and Cold Storage Co...... Peru, Ind. 
I 2 ” |Van Horn & Chambers..... .| Lebanon, Ohio, I 55 %, The Crystal Ice Mfg. and Cd. Stor. Co. (2d Order) Columbus, O. 
1 4 Z POMC. WieDDieccs ac sace- sec ees Vipe meters Demopolis, Ala. el 32 2 Lafayette Artificial Ice Co:...1.... Lafayette, Ind. 
eae Nal v Huntington Ice and Storage Co....| Huntington,W.Va. ol 50 a R. T. McDonald & Judah Hart,.... New Orleans, La 
eae 15. » | Corryville Artificial Ice Co......... Cincinnati, Ohio. **] 12 3 John Hoey (Hollywood Hotel) Tae Long Branch, N. J. 
ee aS a Tupelo Ice Co Tupelo, Miss. EY 15 es Bridgeport Electric and Ice Co..... Bridgeport, Ala. 
t 3 » | Wheeling Ice and Storage Co......} waeenae ees ond 5 Ficischinan'&: Co... ieee eee Cincinnati, O. 
# 10 uy Ft. Payne Ice and Cold Storage Co.) Ft. Payne, an | LEI ese oa aT an RIE MIGTe CLD an cone 39 
Hf | 10 cae Gavsusdo Beach Co. (Hotel del Coronado) | San Diego, Cal. These machines were erected in season 1891. 
*] 1 3 Walter Aiken (Hamilton Hotel)....| Hamilton, Bermuda } | 
*] 20 v Decatur Cold Storage and Ice Co... Decatur, Jaa | 
*1 12 44 Marietta Ice Co ....... f Baeticie weave ae | Ban otha ly | 
*1 35 ey, Dayton Ice Mfg. & Cold Storage Co} Day on, O. 
*] 30 » | Zanesville Artificial Ice Co.... ....| Zanesville, oO. | REFRIGERATING MACHINES. 
*] 35 ” Evansv’le Ice & Cld.Stor.Co.(3d Order) Eye oe shes a a. : = a one ed OP A ts z. 
3 z ; eta CL: bei 9 (= hep OD OEE EE: ‘olumbus, Miss. 
a 5 » | Se Racial Ice Co.... ..02..| Lebanon, Ky. ieee | 50 Ton. Louisiana Brewing (ro eae neh, sees New Orleans, La. 
*] 5 e Cynthiana Elec. Light & Power Co Cynthiana, Ky. 1 40 2 Toledo Brewing and Malting Co... Toledo, O. 
ey on 5 » | Grenada Cream’y,Cld.Stor.&Ice.Co| Grenada, Miss. t este h<40 . Hudepohl & Kotte (Brewery B viata aen's Cincinnati, 0. 
*] 15 4 Washington Ice Co... 2.26.02 eee Washington, Ind. 1 50 i Savannah Brew ing Co. ae Grer eee ws paNonnen Ga. 
*] | 30 “i Wheeling Ice & Storage Co.(2d0rder)) Wheeling, W.Va. ar 25 é Schantz & Sch wind (Brewery dete Day ton, ( . 
*] 32 y Consumers Ice Co.............-.-... | San Francisco, Cal. ab | a ; John Smith’s Sons (Brewery)..... Y oungstow n, O, 
*1 15 Fa Shelbyville Artificial Ice Co....... Shelbyville, Ind. 1 12 - Christ Dieh1 (Brewery) side se etaie es | renaitce, OO 
¥*1 30 » | Pueblo DistilledWater Ice and Cold 1 | 12 : Genessee Oil W orks. .. serenese ness 3u ffalo, rice 
STON AM ECOnwess > seach rues ria coteset Pueblo, Col. 1 12 es S. Davis, Jr., & Co, (I ackers). .--..| Cincinnati, O. 
eae = Skinner & Olson..........02005 ....| Topeka, Kan. L100 : Occidental Packing & E rovision Co Lincoln, Neb. 
*] 35 ee | Fort Wayne Artificial Ice Co.......| Kort Wayne, Ind. et 15 an il Thos, Mck adden, Jr. (Cold Storage I ittsburgh, Pa. 
*] 35 » | Bvansv’le Ice & Cd.Stor.Co. (4th Order), Evansville, Ind. 1 15 ’ Grocers Supply Co, (Cold Storage) cee gh. Pa. 
eT | 5» Dayton Ice Mfg.&Cd,Sto,Co.(2d Order) Deyo < ~ is i caved Peery Brewery).. ns ae 
* | 15 Y shia Artificial Ice Co........... Ashland, Ky. 20 is I. Conra ewery)..... setter ree Ané » Cal, 
4 5 f D eiiedritcial Ice Co. (2d Order)) Cincinnati, O. Lec zor ___The Sachs-Prudens Ale Co..... Dayton, O. 


: . * n * 2Se chines were acted i 890, 
* These machines were erected in 1890, 1? | These machines were erected in 1890 
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ce Factories, Ice Dealers and Cold Storage Houses 


THE PICTET ICE WORKS, NORTHWEST COLD STORAGE & ICE CO. EXCELSIOR ICE & COLD STORAGE CO. 


Manufacturers of Artificial Ice from Filtered Wm. McGuire, Sec’y and Treas. 


and Double Distilled Lake Erie Water. Ice capacity, 80 tons daily. 


C: eon tone Deda C. H. Prescott, Pres. J.C. Lewis, Vice-Pres. ; ‘ 
panes ae ree pe Cleveland. O.| WM. McGume, Mer. Portland, Ore. W.-H. Howe, Prop. Nashville, Tenn. 
THE WASHINGTON MARKET CO. STANDARD ICE CO. GEORGIA ICE CO.---N. 0. ICE MFG, CO. 
Central, accessible and close to business, with Daily capacity, 135 tons, Capac’y, 40 tons daily. Capac’y, 80 tons daily. 
over 300,000 feet cold storage space. Office: Wall Street. 3A" se or 3LANK,.S .N.O. 
Center Market: 7th and Pa. Ave., N. a Pactenass Riladeas Iceville and West End, J.B; Bease Gen. Mer 0 Bea . 
Washington, D. C. Morris BENJAMIN, Mgr. Atlanta, Ga. Atlanta, Ga. New Orleans, La. 
CENTRAL ICE CO. J. WALTON CURTIS JAMES MCCARTHY & SON 
4 : : j 5 
ae ee ene ICE BROKER, Wholesale and Retail dealers in Ice, 
Ice Capacity, Bie Sarkar Tee io Se Ice bought and sold on commission, Winter and Summer Shipments, 
125 Tons daily. Chattanooga, Tenn. P. 0. Box 1264. Boston, Mass. Lake Bras D’Or, Nova Scotia. 
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NaN Claas CHICAGO 


194 WATER 4 FRANKLIN 
ST. ST. 
























































TANKS AND SHEET IRON WORK 
OF EVERY DESCRIPTION. 


EDWARD KENDALL 7 7 +? ¥ ; > 
GEO F. KENDALL Gee ote ESTABLISHED 
JAMES H KENDALL E 7 . ! 








j > MANUFACTURERS oF 


- STEAM. BOILERS: 





A NEW AND ORIGINAL INVENTION. 
Unsurpassed for Efficiency, Strength, Durability and Economy. 
Investigation will establish its superiority over every other known pipe- 
joint, particularly for Ice and Refrigerating Plants using ammonia. 
For further information, testimonials, prices, etc., address 








@© ENOCH LAWSON, 


CONTRACT FOR THE COMPLETE EQUIPMENT OF 
229 FULTON STREET, 


ICE MAKING28SCOLD STORAGE PLANTS. SAN FRANCISCO, CAL. 


usenunsaukoanuralaueusdceaceauveurauquaenanencanteavucnaccdscaussvanescnoncedenesectaknranpuuhacuacersnedetacanacneseedeuTEnnEeneTHTnnntneaeninnnnannnninaal 


LANSING IRON AND ENGINE WORKS 
Lansing, Mich. ieee 


4 COMPOUND 
Correspondence .*. Solicited = “ = 
< CONDENSING 

AUTOMATIC 


ENGINES 


Boiler, Sheet Iron and Tank Work for 
Ice Factories and Cold Storage Plants 





Bakes 


[BACK VIEW TANDEM COMPOUND ENGINE, MADE BY THE LANSING IRON AND ENGINE WORKS. ] al Specialty 


AUGUST, 1891. i Cea eeOND) cc, REBRIGE RAG TON. 105 


ie ‘jp NEW FEED-WATER PURIFIER AND HEATER 
| USES LIVE STEAM= 


This cut eas Feed Water Heater and Filter combined. Perfectly purifies the feed-water and delivers it to the 
boiler freed from scale producing elements and sediment. FULLY GUARANTEED. 


STILWELL’S 
PATENT IMPROVED 


Lime Extracting Heater. Uses 
Exhaust Steam. Separates the 
oil from the Steam and Water. 
It Regulates the Feed. ‘The 
Pipes Never Pound. Prevents 
Seale in Steam Boilers, remov- 
ing all Impurities from the water 
before it enters the Boiler. 
THOROUGHLY TESTED. 
Over 4,500 of them in daily use. 
oe This upright view isa fac-simile 
Wi Die> of the appearance of the shelves 
try of a No. 5 Heater at work on or- 
|| dinary Lime Water, when the 
door was removed after the 
Heater had been running two 
weeks. 


ILLUSTRATED CATALOGUE FREE, 


i Binwes 9 STILWELL & BIERCE MANUFACTURING CO., DAYTON, 0. 
eae Tae FLEMING COMPANY A. W. SWANITZ, CONSULTING ENGINEER, 


A. TSCHOPIK & SON, Proprietors, AND EXPERT IN 


OEE BUREN * [oe Reirigerating Machinery 


° ax» BRASS GOODS . 




































































































































































PEN DIEOR PRICELIST A full line of Asbestos Rubber and other Poe ee conence 701 STOCK EXCHANGE BUILDING, 
AMET SCOONLS: Packing suitable for Ice Machines. =o se 
SQLUICITED Us... eee AEE TA CC) 
SRD OOCR: TENA, 


AUG. OHLSEN. JOS. MECKLER. 


QUEEN CITY 


Omnibus and Wagon 


MFG. 
Builders of all ae ve Vehicles, 


Cor. Charles and Plum Sts., 
ao N NA O. 


SELDEN’S PATENT eines 


FOR STUFFING aa 







ask hi 
NaNUTRELG rer 


RANDOLPH BRANDT, 
88 Cortlandt St., 
er York, U. S. A. 


THE WESTERN ICE MACHINE CO. oe 


OTTO HOFFMANN, PROPRIETOR. 


06 Reirigératind Macher 


KOR BREWERIES. PACKING HOUSES, ICE FACTORIES. 
COLD STORAGE PLANTS, MARKETS, CONFECTIONERS. ETC. ae 


s bo 
fon ‘the 





eet eet Coe oS eaieeya 









HIS machine is the simplest, cheapest in first cost 


Every Part Accessible While in 

CEO ee eee \ “othe : room. Absolutely 
; : ; possibility of leaking Ammonia. Machines of any capacity 
The e Most Cooling with the ; I from smallest to the largest. We would be pleased to 


and after expense, is more easly handled than 


any other, and takes less room. Absolutely no 


make Estimates, and believe we can show you a saving 


in cooling your cellars. 


Least Expense. — 


~ WESTERN ‘Ice MACHINE Co. 


Office, Room 605 Northern Office Building, Cor. La Salle and Lake Sts., 


GHIGAGO, 


See this space next issue for Illustration of Machine. 


106 “. ICE. ANB Sa REL RUSerA WON 


LAUGUST, 1891. 


IMPORTANT TO ICE MAKERS. 


*K TRI-SODIUM PROSPAATE GHEMIGAL WATER PURIFIER. * 


PATEN LE D—— 
\ staple salt for the purification of water, HOT or COLD, free i| By its use the concn ree are rapidly eliminated from hot or 
from injurious action to ice, water or metals. cold water, by precipitation in tanks, producing a clear, 


It prevents incrustations in boilers, and yields an absolutely soft, wholesome water for freezing or other purposes. 
pure steam for condensing and freezing. 


It will prevent incrustations or corrosion to cooling coils, 


i 


Send for our book ‘‘ Worth Knowing,” containing valuable 


when applied to water passing over them. i information on Water Treatment. 
KEYSTONE GHEMIGAL COMPANY, Patenteés and Manufacturers, 
3 South Front Street, PHILADELPHIA. er 65 South Canal Street, CHICAGO. 


———————_STRONG TESTIMONYHAH _ — 


CHAMPION ICE MANUFACTURING AND COLD STORAGE co, 

KEYSTONE CHEMICAL Co. CoviInGTon, Ky., June 27, 1891. 
Gentlemen: In answer to your inquiry as to how we like your Tri-Sodium Phosphate, will say that we have been using it for two years with the best 
of results, both here and at our plant in Ironton, O. We find that it keeps our boilers clean, and the condensed steam from them is absolutely pure, and 
therefore does not affect the ice manufactured from it in the least. Condensed steam from boilers usually carries an insipid, smoky or bitter flavor with 
it into ice, but this is entirely overcome. We have the reputation of having the best artificially manufactured ice in this country; it is clear, odorless and 

tasteless, in fact absolutely pure, and we * bank” our last dollar on your Tri-Sodium Phosphate. Yours truly, 
(COPY R. W. DUGAN, Sup’t and Treas. CHAMPION ICE MFG. & COLD STORAGE CO. 


CAPACITY ) GANS ) GALVANIZED IRON 


WE MAKE THEM. p92 ~ 
300 as cA For 
PER DAY. 














WRITE 
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P=. Ice MERS. 
| BREWERS ano ror THE TRADE 
I a 


READ TESTIMONIALS: 


WASHINGTON, D.C., November 29, 1890, 
It gives us great pleasure to recommend your Ice Moulds to any one requiring a 
first-class Ice Can. Out of over two thousand cans in daily use for over six 
months we have not had a single leaky one yet. The ice blocks, 300 pounds in 
weight are discharged from them with great ease within a few minutes time, and the 
loss of shrinkage hardly perceptible. 
J. Harrison Johnson, Pres’t. THE HYGIENIC ICE CO. 


ee © 


Mempulis, TENN., November 24, 1890. 


We write to ask the price of Ice Cans for next May delivery. Our experience with 
the cans bought of you the last year is so satisfactory, that we intend to give you our 
business in the future. Your cans have done well in the year’s service, and, so far as 
we can see, they are as good as when built, material andw orkmanship on same being 
thoroughly honest and good evidence that you intend to remain permanently in the 
business, and do good, fair, square work. 

BOHLEN-HUSE MACHINE & LAKE ICE CO. 


SEE TESTIMONIALS NEXT ISSUE. 


PRICES 


















































































































































































































































































































































Established 1861, Incorporated 1890. 


—=THE== 


=e K|EGHLER 
MFG. 60. 


LINN, EVERETT 
and CLINTON STS. 


CINCINNATI, O. 


neerdecen WATER INDIGATOR 


We make investigations for subterranean water and furnish reports as to the 
number of streams, their exact width, direction of flow, approximate depth below 
the surface, and quantity of flow. 

The great advantage of having a well located, ts: 

We locate wells only at such places where we find subterranean FLOWING 
streams; this isa full guarantee of getting wells, which will never drop off or give out 
in time of drought, which is the case where wells are supplied by seepage water only. 

2. We can follow the course of a subterranean stream for any distance and 
select the proper place to sink the well. 

3. We state the approximate depth of the stream below the surface, which en- 
ables our customers to make an estimate of the cost for sinking the well by the foot. 

4. Where the supply of an ARTESIAN WELL is obtained from a running stream or 
a spring, instead of seepage water, in NINE CASES OUT OF TEN IT IS OF GOOD QUALITY. 
5. If there are any springs in the neighborhood where a well is wanted, we can 
trace the underground outlets of same or the supplying tlow for any distance. 

6. Where water of low temperature is wanted for cooling purposes, such as 
for BREWERIES, ICK FACTORIES, distilleries, oil refineries, etc., none cooler 
than artesian well water exists. 

7. Our method of locating wells eliminates all and every risk of failure. 

Estimates are given for sinking wells, with guarantee of water, where supply 
from artesian wells is desired. 

We have successfully located a large number of wells. 

For particulars apply to 


HEERDEGEN & SCHNEE, 


48 EXCHANGE PLACE, - - - NEW YORK, 





2 GRounp FLooR_ SPAce 110X 210Fr. 


4 OTTO A 


Gas and Gasoline Engines 


———OVER 3300 IN USE—— 


BEST AND CHEAPEST 
POWER FOR 


Reirigerating 
Machines 


No Skilled Attendance, 

No Boiler, Heat or Danger. 
Started at once for short or 
long duty. 

Sizes, % to 100 horse-power. 
Can be usedin country or city. 


OTTO GAS ENGINE WORKS, ior hconioe'st, caacaco. 
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B.C. SAULS -«.saurs. $ TH6 “VULGAN” Ice and Refrigerating Machine, 
Kias~ mee MONIALS . : 


~ SAULS BROS. 


MANUFACTURERS OF 


odllls AULOMatiG 
06_Gan_FIllér 


Fills Automatically and prevents flooding the 
bath. Save time, labor and money. Over 


150 


In use in prominent factories. Send for testi- 
maniais and prices. 


SAULS BROS. 


COLUMBUS, GA. 


Sibir > Ue oo DORE 


COPPER AND IRON MFG. CO. 


MANUFACTURERS OF 


Sheet Iron Tank Work 


FOR IGE FACTORIES; 
PACK DRL) C 


=ICE CANS 


N. E. CORNER SECOND AND 


LOMBARD STREETS. ST, LOUIS, MO. 


PENNSYLVANIA IRON WORKS COMPANY, 


»-MANUFACTURERS OF. 


06 > Relrigerating Machines 


EMBODYING THE LATEST IMPROVEMENTS IN 
ABSORPTION MACHINES. 

















































































































































































































































































































































































































































































































Also Manufacturers of 


Galvanized Iron _ 


SEND FOR 
ESTIMATES. 


—————————— 








Ice Machine 
Relerences 


2 


*S 


Ky 


W. H. RAGAN, Thibodaux, La. 

HENRY COOK, Donaldsyille, La. 

GEO. & J. G. MUKEHLEBACH, Kan- 
sas City, Mo. 

LAUER BREWING CO., 
Pa. 

STEGMAIER & SON, Wilkes Barre, 
Pa. 

J. WH. MICHENER & CO., 
phia, Pa. 

EDSON BROS, Cold Storage, Phila- 
delphia, Pa. 

‘¢GLADSTONE” APARTMENTS, 
Philadelphia, Pa. 

THOS. BRADLEY, Cold Storage, 
Philadelphia, Pa. 

FRAISSI & BLUM, 
Hlouma, La. 


Reading, 


Philadel- 


lee Manuf’rs, 






































AND MANY OTHERS. 


+++ + > + + + + ooo 





SATISFAGTION AT LOWEST GOST GUARANTEED. 


Plans and estimates for plants erected ready for operation cheerfully 
given on application. 


Office and Works, 5oth Street and Merion Avenue, 
PHILADELPHIA, PA, 


ENTERPRISE BREWERY, 
] San Franciseo: 

“The 24-ton Refrigerating 
Machine has been running con 
tinuous nce 1887, and has 
proved economical and satis- 
factory in every resp.ct.” 
HOTEL DEL MONTE, Mont'y: 

“The Ice Machine now in 
£) operation at Hotel Del Monte is 
and has been since its comple- 
tion a very satisfactory plant. 
We take pleasure in cordially 
recommending this variety of 
machine to any who may re- 
ire its use. 

OTEL RAFAEL, San Rafael: 
The ‘Vulcan’ Ice and Re- 
igerating plantis sat sfactory 
In every respect, and is doing 
more work than was guaran- 
teed. A model of good work- 
manship, The ice is clear,’ 
SOUTH SAN FRANCISCO 
PACKING & PROY. CO. 
“It gives us pleasure to state 
that the Refr gerating plant 
furnished by the Vulcan Iron 

Works for our packing house, 
in 1886, has been in operation 
since then, and has given the 
st results, to our complete 
tisfaction,”’ 

MILK RANCH, 
Penn’s Grove, Cal. : 

“We have been for the past 
ear, and are now using, a 
‘Vulean’Refri erating Machine, 
=== manufactured by the Vulcan 
Iron Works, for the purpose of 
cooling from 800 to 1,000 gal- 
lons of milk per day, shipped to 
San Francisco and San Rafael, 


sae 
ae ae and find the work done by it 
can entirely satisfactory.’ 


THE VULCAN IRON WORKS, 135-145 Fremont St., San Francisco, Cal. 


NINVATIN GAG Te Fo Se IVE ee 


~ICE.CANS 


WRITE FOR ESTIMATES. 


44 & 46 North Broad Site ATLANTA, GA. 


CEPT TT 


loo Relrigérating Machines 


FOR.ICE-MAKING. PLANTS 


Brewers, Pork Packers, Oil Refiners, Cold Air Store Houses, and all 
Purposes where a low degree of temperature is required. 
























































MANUFACTURERS OF 























Builder of Machinery for Packers, Butchers and Produce Dealers. 
‘sarperoedg wieajig pue sduing ‘siopiog ‘soursuq ul Joyeoq 





Descriptive Cireulars, References, Detailed 
Estimates and Information furnished on 


ENGINEER2® 
CONTRACTOR 


JAMES B. GRAFT, 





Application . 


74 CORTLANDT ST. 
NEW YORK. 
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GIFFORD BROS! (ihee naan 


BeIL_LEVATING 
++ | ( CONVEYING 
TOWNE? ENG. 
Send for Catalogue 4 
= MACHINE 
——$ AL So =—— 


ae Ee SN aa SN oe aus ee aaa 


STROMBERG, ALLEN & Co- 


__ RAILROAD Se 
ve COMMERCIAL 


ENGRAVERS - - - - MANUFACTURERS OF - - - - 


LITHOGRAPHERS wae Licht RAILROAD SUPPLIES 
ELECTR‘ ITY PE RS Consecutively Numbered Tickets, Bonds, Checks, etc., a specialty 


PRINTERS OF 


ICE AND REFRIGERATION Ee AND 339 Ca Sie CHICAGO 


ICE ® MACHINES 


(WINDHAUSEN’S SYSTEM.) 


AINSLIE, COCHRAN & Co. 


— = = LOUISVIELE, KY. 












































(No tf the rade « pee 


We have recently secured the sole 
right to manufacture and sell Wunp- 
HAUSEN’S CARBONIC ANHYDRIDE ICE AND 
REFRIGERATING MACHINES inthe United 




























































































































































































































































































































































































States. These machines have gained ' 

a wide reputation on the continent for | | rey _ 

their simplicity, durability and_ eco- Alb i ~f | say 
= =f 9 f > i 1 


nomical running. They have been in- 
dorsed by the German government, an 
eighty (80) ton machine having been 
placed in the powder works at Spandau. 
[hey are also fast superseding other 
systems in the prominent breweries of 
Germany, nearly 200 being in operation 
already. They are the only machines 
using carbonic anhydride which has 





such a great range of expansion, pro- S 
duces such intense cold, and is cheap, 
odorless and easi ily « »btained. The above cut represents the No. 2 Machine at the Terre Haute House, Terre Haute, Ind. 


WRITE TO US FOR FURTHER +e 
PARTICULARS " 


AINSLIE, GOGHRAN & GO. * REFRIGERATING PLANTS 
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THEO, O.VILTER,Prest.& Supt 
ALBERT WALLBER Vice Prest 
WM'O.VILTER, Secy &Treas 





ENGINES, 
Saja bottlers. 













IEA INTE | 
= — See Se Ss. IGE-INAKING PLANTS 


Direct Expansion or Brine SUSTEMe—<—— MILWAUKEE, WIS. 


Van Winkle Gin® Machinery Go. 
cauromanies ICE MACHINE 


FOR ICE MAKING, COLD STORAGE PLANTS, BREWERIES, PACKERS, ETC. 





FOR BREWERIES, PACKING HOUSES, 
CONFECTIONERIES, 





WRITE FOR ESTIMATES AND FURTHER INFORMATION. 


Poe Ne WINKLE GIN AND MACHINERY Go—— 
OFFICE, 210 MARIETTA STREET, ATLANTA. GA. 


Te -Am@rioan . 166. Maghine. GoMpany 


REFRIGERATING ## -¢ * 
ICE MAKING MACHINE SYSTEM 


SOLE OWNERS OF THE 


KLINE AND WINKLER AUTOMATIG — 





| i Simplicity of Gonstruction, 
ily [iieee) = Durability, 
Sa Wail Efficiencu, 
Le Economy. - - 
ha hi) @} 
FO ICE-MAKING ox 
| REFRIGERATING 
(iim) = PLANTS 


wy 5 J Ne (/ A i ae al = aint mT | 
F g 4 eS a a en Soe From One Ton to Two Hundred 
Tons daily capacity. 
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Over 100 washings." 


Every part is simple and complete, is ex- 4. Our Patent Gas Condenser enables us to work with warmer water and less 
water than any other machine, as the water is applied DIRECT on the hot pipe 




























































































































































































































































































































































































































































































































































































































































































1. The simplicity of construction. 


posed to full view, easily got at and can be readily understood and handled by 
an engineer of ordinary intelligence. 

2. The freezing process is completely automatic (WHICH NO OTHER FREEZ- 
ING SYSTEM POSSESSES), through the action of our patent evaporation pres- 
sure regulator; it saves valuable working time. Hvery part is independent of 
the other, and can be overhauled or replaced without stopping the whole machine. 

3. That ice is manufactured from distilled water, which is free from disease- 
producing germs, such as abound in ice frozen on rivers and ponds, is chemically 
pure, and is infinitely preferable to the natural product. 


without waste or slop on the surroundings. 

5. Wecan make more ice or cold air than any other machine, WITH THE 
SAMH AMOUNT OF FUEL. Experts have placed the difference in our favor 
at not less than 25 per cent. 

6. The Condensers and Freezers will not stop on account of sediment. They 
never require cleaning. They clean themselves while at work without sepa- 
rate attachment. Our freezing coils are so constructed that no pipe joint is used 
inside of the tank, and each coil is independent of the other. Each coil section 
can be taken out while working without interference with the other sections. 


Company’s Offices, 35 Broadway, Rooms eee eee 5, New! Y Ork. 
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COLUMBUS IRON WORKS —_ Jbsorption Iee Machine 


IMPROVED 





SUCCESSORS TO 

































































1 == H. D. STRATTON & CO. 










































































Established 1853. 
Incorporated 1856. 









































W.R. BROWN, President. 
W. COOK, Superintendent. 





Machines from 5 to 33 tons ca- 
pacity per 24 hours, or larger 
if desired. 


|__| 94 Machines Built 


andallin successful operation, 
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No expensive building required. 
No pressure on machine when 
stopped, 


























































































































































































































im eS E i re i 
HI ID = 7 a oe age! he 
WAAR " je ) 
| A Be , : rit ! | 1), More Ice Making Machines sold 
| | A 5 


| in the South than by any other 
i. | \ 


~~ COLUMBUS IRON WORKS CO. co.umsus. ca. 


BUFFALO - --. 
REFRIGERATING 7 
MAGHINE CO. 


BUILDERS OF THE 


pula /7 
Religeraling /\, 


MACHINE 


For Icé Making and 
Artificial Refrigerating 








Send for price list and illustrated 
circular with location of ma- 
chines. 



































This establishment was the first 
to turn out a perfect and com- 
plete Ice Machine, and has 
been in the business 21 years, 

S constantly manufacturing and 

SN improving, and are prepared 

S to furnish the most reliable 

and economical machine in the 
market. 
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The Improved Pontifex-Wood Machine 


A MOST ECONOMICAL AND RELIABLE APPARATUS, 























Adapted to all classes of | 


















































Refrigeration, especially | 























where extremely low tem- || 


i AAA 
peratures are required. __jilliiliili|[ sma 


yee | Hi i) / i i ll i 
MAKING & saiecnaemameea 
ICE Wie 

vy 


400 


MACHINES IN OPERATION. 









































































































































































































































































































































































































































H.d. W.S. COOKE, | AE” 


Patentee. 


S iN MI I A 
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ESTIMATES FURNISHED. & ZEOOE: mM TTL NIN Se EEEEEEEE~~_—_ 
SEND FOR CIRCULARS. 50 GER ae Coen ee : Tammy 






































































































































































































































































































































ISBELL-PORTER aS BUILDERS. 


OFFICES 


245 BROADWAY, NEW YORK. 46 BRIDGE S” TREE LD, NEWARK,N' Ss 


THE RICHMOND ICE MACHINE CO, 


MANUFACTURERS OF— 


MOST. IMPROVED \06- Making and - 
cooemnom —ROfPlgerating Machinery 


A WORD IN YOUR EAR ° 
OUR MACHINES ARE GIVING SATISFACTION AND MAKING THE GUARANTEED 




















AMOUNT OF NOMAD, KOMEMMDS © TRI NINISE ORO DINE CASO ea oe bo ee a 
We have undoubtedly the BEST and SIMPLEST Machiné on the Market. 
NZ We guarantee the proper working of our machinery. All working parts built to gauge, so they can be readily 
NE duplicated, andn \othing but the very best material used. Spec ifications and estimates furnished. 
GINS CORRESPONDENCE SOLICITED. 


OFFICE, 1105 MAIN STREET, 


WORKS... 6 _ roexss. RICHMOND, VA. 


MANCHESTER, VA. 


Send for our pamphlet ‘‘ HOW TO MAKE AN ICE FACTORY PAY,” 





EEE — 


aE 





12 ne te 


AND 


“. REFRIGERATION 


[AUGUST, 1891. 


H. J. KREBS’ 


U.S. A. OLPOUIAtING SUSEM OF Ammonia 


alsHE results achieved by this system, 


AMMONIA. 
[1.2 AREBS. 


WILMINGTON 
DELAWARE. 


| i mn | 
i | i i 


a) 
ali | Mh HHH 


UT 








PATENTED 


both for b 


gas to the pump and abundance of feed to the expansion 


SEPTEMBER oth, 1890. 


rine cooling and ice making, are unexcelled. 
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It ensures dry 


pipes, therefore economy in piping, economy in 


ammonia and economy in space. It 


is simple and easily operated and 


saves time, money and worry. You 


cannot afford to do without it. 








In Ordering Machines Specify the 


Oeste 


CIRCULATING SYSTEM. 








DURING LAST YEAR IT WAS INTRODUCED 
WITH GREAT SUCCESS IN THE FOLLOW- 
ING ESTABLISHMENTS: 


Charles W. Street, Packing House, Baltimore, Md. 

Washington Abattoir Co., - Bennings, D.C. 

New Abattoir, Philadelphia Stock Yards, Philadel- 
phia, Pa. 

Wilmington Abattoir and Cold Storage Co., 
mington, Del. 

J. P. Bell & Sons, Ice Factory, - 


Wil- 


Norfolk, Va. 


These Plants were Erected by Mr. J. C. Mustard, 


of 1818 N. 17th St., Philadelphia, Pa. 


- WRITE FOR PARTICULARS TO 


eH. J. KRESS 


MANUFACTURER, 


WILMINGTON, DELAWARE. 


1818 North 17th Street, Philadelphia, Pa. 


N. Autle, 


( 
Ll); 


as 
Je 


R, 


H. 


6 MUS Pade 
ICE MAKING® REFRIGERATING MACHINES 


— BUILDER OF—————_—_—_ 


DURING LAST YEAR I HAVE ERECTED THE FOLLOWING PLANTS: 


-. REFRIGERATING . MACHINES .’. 


Pork Packer, - - - - - - - 
Spuck, Sausage Maker, . 

he Eichner, Pork Packer, - - - - - - 
Ir Hausen, Pork Packer, 

Ss. 7 Martin, Brandywine Dairies, - - - 
W. Downing ae a ford Dairy, - - - - 
B.& E. A. Pugh, Dairy, : : 


S. Bell & Sons, Ice Factory, 


The | 
to compression, 
System, which for efficiency, 
long experience in the ice 


| take especial pride i 


Washington, D.C. 
Baltimore, Md. 
Baltimore, Md. 
saltimore, Md, 
: - Cossart, Pa. 

Wallingford, Pa 


Big Elk Dairy, - 
West Chester Dairy, 


New Abattoir, 


Oxford, Pa, 


ste LU 


SPAN TS os 


Norfolk, Va. 


economy, and simplicity cannot be 
and refrigerating trade enables me to select the best, and 


Suffolk Ice Co., 


ast named plant | am now about starting, having changed it from absorption 
A number of above plants are fitted with the U.S. A. Circulating 


surpassed. My 





\ furnishing high grade machinery at moderate cost, 


Chas. W. Street, Packing Honse, - - = ~ 
Washington Abattoir COs - - - + 
Wilmington Abattoir and Cold Stora age Co. - - 
Philadelphia Stock Yards, - 


1818 North 17th St., 


Oxford, Pa. 
- West Chester, Pa. 
Baltimore, Md, 
Bennings, D.C. 
Wilmington, Del, 
Philadelphia, Pa. 


- Suffolk, Va. 


J. OG. MUSTARD, 


Philadelphia, Pa. 


CORRESPONDENCE SOLICITED, 


AUGUST, 1891.] al oeeN Les REFRIGERATION —. 113 


SOUTHERN IOE MAGHINE 60. 


SOLE OWNERS AND MANUFACTURERS OF 


- + + The Latest Improved Absorption : - - 


ICE AND REFRIGERATING MACHINE. 
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The SOUTHERN ICE AND REFRIGERATING MACHINE is one of the best and has been 
acknowledged by the most experienced ice manufacturers to work more economical and 
produce ice cheaper and of a better quality than any other machine on the market to-day 








opt ALL MAGHINES NOW IN OPERATION ARE GIVING PERFECT SATISFAOTION. jp-=~ 


FOR ESTIMATES AND . SOUTHERN ICE MACHINE Co. 


FURTHER PARTICULARS 
eso SEE esa CHATTANOOGA, TENN. 


[AUGUST, 1891. 


BRATIONS 


I 
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& alt@d Ever * 
Icex Refrigerating Machine 


...MANUFACTURED BY.... 


WHITEAILL ENGINE®PICTET ICE MACHINE Co. 


WE DO NOT USE AMMONIA NEW YORK BOARD OF FIRE UNDERWRITERS, 
5 BUREAU OF SURVEYS 


JAMES HARRISON, Supt. 
Boreel Building, 115 Broadway, Room + 
NEW YORK, January 24, 1891. 


ee cee ute pony aren Sulphurous Oxide, 2 THE PICTET ARTIFICIAL ICE CO. (Limited), New York: 
2d 





chemical noted for its low working pressure, is of itself a lubri- Dear Sirs: Your favor of the 22d inst. is at hand. Inreply, the ex- 
we - ’ amination of our expert and his Poulaaccs nt report we re conv incing that 
cant, and does not injure any of the metals; its low pressure Is the article known as Anhydrous Sulphurous Oxide is a safe article for 
: : storage or shipment, its tendency being to extinguis sh rather than to 

a guarantee against explosion. cause fire. Yours truly, JAMES HARRISON, Supt. 

















































































































































































































Working Pressuré trom 50 t0 79 IDS. 


ob 7 
We guarantee GREATER ECONOMY OF FUEL, doing the same ae 


amount of work with less coal than any machine in the market. 





FOR LIST OF REFERENCES AND FURTHER PARTICULARS, ADDRESS 


WHITEHILL ENGINE? PICTET ICE MACHINE CO. 


WORKS: NEWBURGH, N. Y. 


New York Office, 21 Cortlandt St., Room 6. 




















5-Ton Machine. 


SEND FOR OUR NEW CATALOGUE, 1890. 


A Few References: 


BREWERIES. Refrigerating 
Tons. 

Phoenix Brg. Co., Baltimore, Md......... 27 
Gipps Brg. Co., Pedra, Ula haee .... 3O 
Sprattler & Me snnell, Paterson, N.d....... B2 
; erman Lackman, Cincinnati. Ao ee OS 
Henry Fink, Harrisburg, Fac? hava cweeabee 
Sebastian Helldorfer, 3ultimore, Md. .... 32 
Frank Reisch & Bros., Springfield, Ill.... 50 
Jos. Stein & Co., Louisville, Ky........... 23 
Meyer & Reidlin, Covington, Ky... 32 
Parkersburg Brg. Co., Parke rsburg, W.Va. ae. 
Bellevue Bre. Co:,'C ine innati, O. 50 
Cumberland Bre. Co. ,o umber: ind, ‘Md. 27 
D. Lutz & Son, Alle .cheny, Pa. 30 


Herman Lackman, Cincinnati (2d order).. 80 


PACKING AND COLD STORAGE, 


J. C. Shafer & Co., Baltimore. ........... 40 
G. Cassard & Sons, Baltimore............. 25 
Baltimore City Storage Co., Baltimore .... 32 
Armour Packing Co., Kansas City ........ 100 
Shallcross & Son, Coatesville, Pa..... 15 


Washington Market Co.,Washington, D.C. 32 
Armour Pekg, Co Kansas C ity ( (2d orde r).. 150 
Francis W hittaker & Sons, Wichita, Kas.. 150 
Emil Winters, Pittsburgh, Pa............. 37 
Frank Seifrid, Louisville, Ky.............. 7 
Chicago Packing & Provision Co,, Chicago 150 
Chicago Packing & Provision Co., Chicago 
(second order) .... abet es LO 
Steelton Store Co,, Stee slton, Pa. re 
Pittsb’gh Meat Supply Co., Alle sche ny, Pa. 590 


J. Vogle & Son, ¢ ‘incinnati. Poe Noun a a eaidinieia ph 
Jobu C, Hately, Chicago ..........-. aha 

G HU. Hammond & Co., Hammond, Ind. 150 
G. 1H. Hammond & Co., Omaha, Neb.... .150 


Calumet Canning Co, | Hs ammond, Ind..... 32 
West Chester Cd. Stor. Co.,W. Chester, Pa. 40 
Chautauqua Lake Ice Co,, P ittsburgh, Pa, 20 


ICE FACTORIES. Ice. 

‘Tons. 
Hopkinsville, Ky. -7_ 10 
Consumer Ice Co., New Orleans, La, ... 100 
Little Rock Ice Co., Little a ATE acs 35 
Owensboro Ice & Cd, Stor. ,O'sb'o, Ky 20 
W. 8S. Lurton, Jacksonvill “tli ca kee 15 
Pulaski Ice Co., Pula=ki, Tenn. wees fs > 
Armour Packing Co,, Kansas City ..... aay igi 
Ewieg & Beall, Uniontown, Pa,..... oe 
Ss. W. Hill, Allegheny, Pa.. 
Chautauqua Lake Ice Co., 
Chautauqua Lake Ice Co., 


F. L. Ellis & Co., 


Pittsburgh. .. 40 
Pittsburgh (2d 


ONOLAT) . «ie 6.0 ca en deicean wa- meee cece 40 
West Chester Ice Co. West ( hester, Pa.. 15 
Steelton Store Co., Steelton, Pa 4 
Parkersburg Brg , Parkersburg Ww Vi a, 3 
Cumberland Bry. Co., Cumberland, Md. Ss 
Hagerstown Ice Co., Hagerstown, Md..... 20 
Alberto Malo, City of Mexico, Mex . 25 
Germantown Ice Co,, Germantown, Pa... 20 
Bryn Mawr Hotel Co., Bryn Mawr, Pa.... 20 


Geo. S. Sext 


on & Co., Wytheville, Va..... 5 
Cambridge Ice Co., Cambridge, Md....... 10 


AND REFRIGERATION 


(AUGUST, 1891. 


COMEAR Is 


ENGINEERS, ----- 


FRANKLIN pee ae PA., U. 


WAYNESBORO, 


INCORPORATED 186. 


JOSEPH. PRICE, President. 
SAMUEL HOEKFLICH, Vice-Pres. 
li. B. STRICKLER, Treasurer. 
EZRA FRICK, Secretary. 
EDGAR PENNEY, M. E., Gen, Sup. 





mie ESTABLISHED 1853. 





WAYNESBORO, PA. 


MAIN WORKS AND GENERAL OFFICES: 


CAPITAL, - - - - = 
MANUFACTURERS OF THE 


ECE S= 


166 Making»Reirigerating Machines. 


$1,000,000. 
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WE BUILD THE 
LARGEST 
AND MOST 
SUCCESSFUL 
MACHINES 
EVER 
MADE IN THIS 
OR ANY 
OTHER COUNTRY. 
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Veight, 193,250 Pounds. 
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150-Ton Machine. 
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FRICK COMPANY, ENGINEERS, 


* _ Waunesboro, Franklin 60., Pa. 
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A GENUINE CORLISS ENGINE WITH ALL THE LATEST IMPROVEMENTS. 


“EGLIPSE” GORLISS TANDEM GOMPOUND GONDENSING ENGINE 


UP TO 3000 HORSE POWER- = E 





We have complete line of patterns and build Corliss Horizontal Stationary Engines, Corliss Vertical Engines, Condensing or Non- 
Condensing, Single or in Pairs. Corliss Compound Engines, Tandem or Cross Compound. Corliss Engines for any service, 40 to 
3000 horse power, in a single engine. 

SPECIAL NOTICE —With our Corliss Engine we contract for fitting up complete the entire Steam Plants, including Steam 
Boiler, Feed Water Heater, Feed Pumps, Piping, Shafting, and all the appurtenances and belongings peculiar to a first-class job. 


SEND FOR SPECIAL PAMPHLET AND LIST 
Gr REEERENGES OF CORLISS ENGINES. 





1000-HORSE POWER “EGLIPSB” PLAIN GORLISS ENGINE. 
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THE WILSON-SNYDER MEG. Co. 


MANUFACTURERS OF AUGUST SNYDER’S PATENT 


106 and RéIFIgératind Machin6 


SPECIALLY DESIGNED TO. MEET THE DEMANDS OF ICE MAKERS 
es AND REFRIGERATION IN ALL ITS APPLICATIONS ra 





INTERLOR VIEW OF WORKS OF THE WILSON-SNYDER MFG. CO, 


LL OOO OE OOO OOO OOO OS OS OF OOOO OE EO OE A POS OS OE EOL OE EOL OPO CORO ORO OS OPE 08080 CEOS OS 


WO styles of these machines are built: One, single acting compressor, with duplex condensers and brine tanks; the other, 

duplex compressor, condensers and brine tanks. The special advantages of this machine over all others are as follows: 

In either the single or duplex machine, either one of the brine tanks or condensers getting out of order, or anything happen- 

ing to necessitate repair, the system of valves is so arranged as to allow using but one condenser or one brine tank, and the 

machine is kept running with the disabled part as though nothing had happened, while the disabled brine tank or condenser is 
being dimmantied and repaired. Write for list of machines in operation, references, prices, etc. 


LLL LLL LLL ILE LED LED DEAE DEDEDE AGE A DADE DADE EEA AEA AED DADE AE ADE AEA AEA EDAD ADE ADE ADE ADE ADE DAE ADEE ADE DADE DEAE AE AEE AEE A EAD DALE DEDEDE DADE A ADEA ADE DALE DE ADE DED DAD AE DADE DEAE ADE AE DAES AE, DEDEDE’ DAE AP A, 


Sao PUMPING MACHINERY 


Including AIR PUMPS, BRINE PUMPS, HOT AND GOLD WATER PUMPS, 
BOILER FEED PUMPS, TANK PUMPS, Etc. 





Ammonia Valves, Pipe Goils and Pipe Fittings 


PITTSBURGH, Pa. 


SEPTEMBER, 1891. os CE eA) ., REFRIGERATION = 123 
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106 and ReMoerai 
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(REFRIGERANT: ANHYDROUS AMMONIA.) 
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BREWERIES, PACKING HOUSES, COLD STORAGE. 


+o 


anagem 


DRIVEN BY INDEPENDENT CORLISS ENGINE, WHICH CAN BE USED TO OPERATE OTHER MACHINERY. 


Strongest, MOSt Durable afd Most Economical Machine 


ee — (ON Ae MARKET 


Our Guarantee is the Highest given by any Company, and Every Machine Sold 


has Exceeded the Guarantee. 


SEND FOR ILLUSTRATED CIRCULAR AND REFERENCES. 


) THE HERCULES IRON WORKS 


ROOM 502 OWINGS BUILDING, ES 
DEARBORN “= ADAMS STS. == IC AGG 


WORKS, AURORA, ILL. 
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JAMES D. CARDELL. WASHINGTON HOPKINS. 


Ut D. Si Hae CO. 






































BENDING « @ 


weacr Large Sizes 
ibe a specialty 


SEND FOR CATALOGUE. 



















th FoR Fon Ice, AND > REFRIGERATING MA MACHINES, “| 



































Brine and 
Condenser 
Tanks, 
Ammonia 
Bottles, 
Ammonia 
Valves, 
Flanges, 


Erc. 







































































SS D. CARDELL & co. 





Practical, not Theoretical -_- Over 15,000in a aily use. 


ON THE MARKET SINCE 1884. 


Did YOu Ever Stop 


to think what 

it means 

to have the water 
carried uniformly 
at 

the proper level ? 


IT MEANS 
safety, 

saving of fuel, 
steady power, 
and 








AINE WOOL 


more of it, 
no leaky tubes, 
no burned boilers, 





no stoppage 
for expensive repairs. 


of 


which 














INCLUDE THEM IN 
ALL BOILER YOU CAN 
| secure 
for 
merely 
nominal cost, 





GOLD STORAGE, BREWERIES 


SPECIFICATIONS, 





Send for Price List. 


-ICE PLANTS % REFRIGERATORS. cos 


FOR FREE SAMPLE AND BOOK, ADDRESS 


Western MInéral WOO! Go. 


CHICAGO, CLEVELAND. ST, LOUIS. 


For Sale Everywhere, 


: BY USING 


Tile Reliance Satet let Water Columns. 


THE RELIANCE GAUGE Co, 


101 EUCLID AVE., CLEVELAND, Q, 





bo 
Un 
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Write for Prices on the 


CORRUGATED... 
Stine AT K HEATER 
s— oes. More Effective and Durable oar 
gee Than a Col fleater at the Same Price. 








SOLE MANUFACTURERS: 


The Wainwright Manufacturing Co. of Mass. 





8 Oliver Street. 6s CHICAGO: 26 West Randolph Street. 
BOSTON. SEND FOR CATALOGUE |. C. NEW YORK: 121 Liberty Street. 
















































































































































































































































































































































































WORKS, S. E. CORNER HERR STREET 


AND PENNSYLVANIA CANAL. FAARRISBURG, PA. 


-MANUFACTURERS OF.....- 


COILS axo BENDS 


Of Wrought Iron Pipe “ “. FOr 166 Making 


in Round, Oval, Zigzag, 


Sora aoa SO and Rel rigerating 


and Tapering Forms 













































































CHEMICAL WORKS, FEED-WATER HEATERS, 




















BLAST FURNACES, EVAPORATING LIQUIDS, 





AMMONIA MACHINES, SOAP WORKS, ETC. 

















IRREGULAR PIPE BENDING A SPEOCIALTY— 

























































































AMMONIA BOTTLE, 


AMMonIA. BOTTLES. OR. FLASKS. WITH. WELDED. HEADS 


—_ 





STRAIGHT OR CONCAVE 
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New York Coal lar Cltemicalsts: 


10 WARREN ST., NEW YORK. 


*_+4-MANUFACTURERS OF--—!——» 


ABS OX Uap seg reigns 


ANHYDROUS AMMONIA 


Nee —— 


AQUA AMMONIA 


POR RE PRIGIZRAYT ENG Toa 








a tee Sa 


“HOPPES'’ 


Live Steam Feed-Water 


PURIFIER 


Is especially adapted to ICE MAKING PLANTS, as 
pure water is essential to insure a good quality of ICE. 
The use of the HOPPES PURIFIER will insure you 
pure water, by removing all of the impurities therefrom, 
at the same time keeping your boile-s clean and free from 
HOPPES LIVE STEAM PURIFIER. j *é scale without the use of boiler compounds or scale solvents. 



































































































































































































































































































































































































































































































































































































































































































































































































CATALOGUES, ESTIMATES, SPECIFICATIONS, ETC., CHEERFULLY FURNISHED. 


THE HOPPES MEG. CO, SPRINGFIELD, 0: 


—— 


IF YOU WANT TO GET THE FULL BENEFIT 
OF YOUR EXHAUST STEAM, 
INVESTIGATE THE 


‘HOPPES” ¥ 


Exhaust Steam Feed-Water 





HOPPES EXHAUST HEATER 
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to 


ai 


The National Ammonia Go. 


RAD SOLULLE IY wORY AND PURE. 


Our Ammonias LIQU | 1 ANHYDROUS AMMON lA We are the 
are the Largest 
Recognized Standards Manufacturers 
of Quality AND AQUA AM MON|A cue strenctas), in the World. 
Use Our Brands and emer y , 


Send your Orders to 








Secure the Us 
tor Refrig gerating and tee Machines. UES 
Best Results Get Prompt and 
eee roeaes. GENERAL OFFIC ES:- “ST. LOUIS, Mo. | St##sfactory Service. 
43- Our Ammonia can ee had of the following Agents: #1 
New YorK—The De La Vergne Refrig. M.Cc._ : BuFFALo—Kast Copper & Sheet Iron Co. ; Kansas Ciry—Henry Menderson., 

V. M. Schwenker. ‘ St. Lours—Mallinckrodt Chemical Works. : CHICAGO—A, Magnus’ Sons. 

Mallinckrodt Chemical Works. ; Larkin & Scheffer. 5 Fuller & Fuller Company. 
PHILADELPHIA—Theo. J. Goldschmid. : CINCINNATI—Herman Goepper & Co. i MILWAUKEE—The Chas. Baumbach Company. 
BALTIMORE— Wm. Mitchell. : CLEVELAND—Benton, Myers & Co. : San FRancisco—Herrmann & Company. 
WILMINGTON—Delaware Chemical Co. ; DETROIT—Michigan Ammonia Works. PORTLAND, ORE.—Snell, Heitschu & Woodard. 


B.P.CLAPP AMMONIA COMPANY, i wriittns 


Apire == 26° AQUA AMMONI 


Gontalning 29 per Gen OF Ammonia. Xb THE TRADE NS PONPOSS 











GENERAL OFFICES *+—— 


@ 245 BROADWAY, NEW YORK. 


Tue CLEVELAND ANHYDROUS AMMONIA WORKS 


THOS. FLESHER, JR., Proprictor. 


MANUFAGTURERS ; 70 E. Prospect St., 
ee MMonIa, CLEVELAND, 


OHIO. 


GEO. WOOLFORD, __ *ovswer statins 


Cedar Vats, Tanks, ‘sors Water Tanks, Railroad Tanks 


In sending for estimates, state if measure- FOR IGE FACTORIES, 
ments are inside or outside, and thickness CO ae ace anee 
GHEMIGAL WORKS, ETC. 


2240, 2242 and 2244 ere 9th Street, PHILADELPHIA. 





rt 





of wood desired SpEisp Oe ies be eTocs. te 





= Chapman Valve Manuiacturing Co. 


MANUFACTURERS OF.,..... 


VALVES AND GATES FOR WATER, GAS, STEAM, 
AGID, OIL, AMMONIA, ETG. 
axso "GAGE SEERE HYDRANTS 
VALVES °°" (ee'aanina MACHINERY, ETC. 
We make the best V alive for Ammonia Heavy Pressure in 


the market. The two illustrations here represent Ammonia 
Valves that are giving universal satisfaction. 







“aw evouedi®) 


@ 














General Office and Works, Treasurer's Office, 


INDIAN ORCHARD, 72 Kilby and 112 Milk Sts. 
MASS BOSTON, MASS. 





128 *, IGE AND REERRIGERALA@ NS (SEPTEMBER, 1891. 


THE LAIDLAW & DUNN CO. 


{ McGOWAN PUMP CO. RE 
| ECLIPSE PUMP MFG. CO. es 





PURCHASERS OF 









MANUFACTURERS OF 


BRINE 
WATER DUMPS 
BREWERY 


AND PUMPS FOR ALL PURPOSES. 


Resaieananceainasrca ee 
tau... PUMPS: 


ICE MAKING AND 


REFRIGERATING PLANTS: 
* Brine Tanks, 


FOR USE IN 


These instruments are es- 
\\\ pecially adapted for purposes 
amed; have metal dials, either 


s Ice Machines, 


: Refrigerators, 


These Pumps are made very heavy Ammonia 


and _guaranteed to work smoothly - 
against 300 pounds pressure to the . : Circulating Pipes, 


square LOCH) aie ate eas eae an 2 Etc., Etc. 








rass, iron or steel casing to 
suit place where used. 


Sd oo FOR PRICES, ETC. 1) 
VALLEY PUMP G60. STANDARD THERMOMETER CO. 


EASTHAMPTON, MASS. PEABODY, MASS. 


New York Office, 18 Cortlandt St. | Boston Office, 70 Pearl St. 


DEAN BROS. 


otéal Pump WOPKS - 


a DOLE: IND. 




















BOILER FEEDERS, BRINE PUMPS. 
DEEP WELL PUMPS, SINGLE AND DUPLEX PUMPS. 





DUPLEX WATER SUPPLY PUMI 











=} SEND FOR CATALOGUE 








DEAN BROS 
INDIANAPOLIS 





sonsaannn r= , 
HORIZONTAL AMMONIA PUMP, VERTICAL AMMONIA PUMP 
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PPBE DEANE SrA PUMP CO. 


= HOLYOKE, MASS.———_ 


i AMMONIA PUMPS, 

atyx BRINE PUMPS, 

0 TANK PUMPS, ETc. 
Pl | Mi PS For Ice Manufacturing Machinery 













For full information and Illustrated 
Catalogue, write . . . . « «3. 
FOR EVERY SERVICE. 


“Barun? Soon tan DEANE STEAM PUMP GO, Holuoke, Mass. 





A. “COOK —| EPPING Pum 


erick MANUFACTURER OF IMPROVED...... Sse 1D RE P-NV EST, 
Bh : : 


-FOR. 


ARTIFICIAL wy 
ICE COMPANIES 7 






BREWERIES 
%2COLD STORAGE 
WAREHOUSES 


PUMPS 


For all Purposes. 














TOS 


Patent 


























SEND FOR CATALOGUE TO 


EPPING, 
OARPENTER 
& OO. umreo, 


2410-2420 Penn Ave., 


> PITTSBURGH, PA. 
b ia USTER PUMP WORKS 


Successors to WILLIAM FOSTER 


MANUFACTURERS OF 


PATENT IMPROVED 


oT EAM PUMPS 


excecsion ROTARY PUMPS, 
Beer and Mash, Boiler Feed, Tank, Air, Deep 
Well and Artesian Well Pumps. 


BRIDGE ST. eeu N.Y. 


‘The adv antages of this ee are,its 
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THE SOUTHWEST ICE MANUFACTURERS 
ASSOCIATION. 


CAUSES LEADING TO ITS ORGANIZATION—THE AGREEMENTS EN- 
TERED INTO AND THE RESULTS ATTAINED—BIOGRAPH- 


ICAL SKETCHES OF OFFICERS. 


The Southwest Ice Manufacturers Association was 
organized as a measure of self-defense on the part ofits 
The great, and, 
perhaps, in some cases, i1n- 


members. 


judicious, increase in that 
section of ice making 
plants, made it certain that 
unless some concerted ac- 
tion could be taken, a gen- 
eral scramble for territory 
and sales would demoralize 
prices on the product 
throughout the district, 
anda ““pive and take” 
free fight would be inaugu- 
rated, in which all parties 
would suffer. 

A call, signed by the 
(eystal Ice Co. and the 
Frigid Ice Co., of Joplin, 
Mo., was therefore issued 
April 13, 1891, for a meet- 
ing to be held at Joplin, 
Mprile2s, 1991, At this 
meeting, owing to the 
short notice given, only 
six plants were represented: 
The Border City Ice and 


Coal ‘Ce., by W. O. Cald- 
well, Fort Smith, Ark., 
Carthage Ice and Cold 


iO 


Storage Co., by C. M. Gay, 
Carthage, Mo.; Frigid Ice 
Manufacturing Co., by W. A. Ward, Crystal Ice Co., by 
N. Zentner, Joplin, Mo.; Race Bros., Dy: Aur: hace, 
Fredonia, Kan., and Parsons Ice and Cold Storage Co., 
by F. A. Lewis, Parsons, Kan. At this meeting an or- 
ganization was effected, Mr. W. O. Caldwell being 
elected president, and Mr. C. M. Gay, secretary. The 
business of the district was fully discussed, and letters of 
approval were read from Guthrie, Ok., Arkansas City, 
Kan., and Nevada, Mo. After careful deliberation the 
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following resolutions were adopted and signed by all 
the firms present: 

‘« Resolved, That each of the concerns represented in 
this convention agree and covenant to abstain from sell- 
ing ice in the towns other than their own occupied by 
plants accepting and ratifying the proceedings of this 
convention, and each factory shall be permitted to make 
and maintain prices in their home town market, at their 
own individual discretion, and any plant which shall 
without the permission of 
the resident manufacturers 
enter the home town mar- 
ket of another member of 
this association shall be 
held as violating the spirit 
of thisagreement, and to be 
placed without the pale of 
membership and excluded 
from exchange of courte- 
sies by all members of said 
association. 

«¢ Resolved, That it shall 
be incumbent upon each 
member when receiving an 
order for ice which they 
cannot fill, that the order 
shall be forwarded by wire\, 
to the associate factory \ 
nearest the point where | 
the order comes from (or 
notice of such order) which 
factory if unable to fill 
order shall pass it on by 
wire to the next nearest 
factory, and the factory re- 
ceiving the message shall 
in each case pay telegraph 
charges on messages so re- 
ceived,and acknowledge by 
first mail receipt af mes- 
sage and what action was 
taken.” 

It was ordered that the 
resolutions be in force for 
the season of 1891, and a 
copy sent to all manufacturers in the district, any and 
all of whom could be enrolled in full membership upon 
application to the chairman or secretary. The chair- 
man and secretary were also authorized to act as griev- 
ance committee to decide upon questions of violations of 
agreement, whose decision shall be final. The name, 
the “Southwest Ice Manufacturers Association, 
adopted, when the association adjourned for one year, 


pending a call of the chairman. 


” 


Was 


—_~ 


Oe 
to 


Since April 23, the membership of the association 
has been doubled, and now embraces twelve plants, with 
a capacity of over 200 tons daily, and the indications are 
that the membership will be quadrupled before the end 
of the year. 

As to the results attained by this association, Secre- 
tary Gay writes: ‘I am happy to say that the spirit of 
association and agreement has not been violated in any 
single instance, so far as] am aware. A distinct kindly 
and fraternal feeling seems to pervade the entire mem- 
bership, in broad contrast to the intolerance often man- 
ifested between plants not bound by a common tie of 
courtesy and friendship. I firmly believe that the fel- 
lowship and good will, and the benefits accruing to the 
members of this association, in its first season’s existence, 
will tend to bring about closer alliance in the future, 
and to extend the present work on broader and more ad- 
vantageous lines.” 

SKETCHES OF OFFICERS—W. 0. CALDWELL, PRESIDENT. 

Mr. W. O. Caldwell, 
president of the Southwest 
Association, is a native of 
Arkansas, having been born 
in Little Rock. 
nection with the ice trade 


His con- 


of the Southwest dates from 
1885. In 1884 Goodbar & 
Cherry erected a 5-ton 
plant at Fort Smith, to 
which firm Mr. Caldwell 
was admitted as a member 
in June, 1885, assuming 
control of its management, 
the name of the firm chang- 
ing to Goodbar, Cherry & 
Co. In 1886 the owners 
threw it into a stock com- 
pany under the name of 
the Border City Ice and 
Coal. Co; Petecting Le 
W. Cherry president and 
W. O. Caldwell secretary 
and treasurer, and in- 
creased the capacity of the 
plant by the addition of an- 
other 5-ton machine. Mr. 
Caldwell remained its sec- 
retary and treasurer until 
late in October, 1887, when 
he resigned, and, in com- 
pany with some friends erected and equipped a 5-ton 
machine at Sulphur Springs, Tex., under the name of 
the Sulphur Springs Ice and Industrial Co., of which 
rie res 


His business interests, 


company he was elected secretary and treasurer. 
mained in Texas during 1888. 
however, in Ft. Smith, on account of the death of his 
partner, Mr. Weems, of the drug firm of Caldwell & 
Weems, recalled him to Arkansas, and resigning his 
position in Texas he was forced to return to the ‘‘ Border 
City ” and give his personal attention to his mercantile 
business (drugs), which he did until February, 1891, when 
he again bought stock in the Border City Ice and Coal Co., 
and for the second time was elected its secretary and 
treasurer, its capacity having meantime been increased 
from a daily output of ten tons, in 1887, to twenty-three 
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Since then the business has steadily in- 
creased, so that the company has just contracted for an 


tons in 1888. 


additional 50-ton machine which they will have in and 
ready for the season of 1892, together with a large cold 
storage room (working under direct expansion). In fact, 
they intend to take care of every interest where ice and 
refrigeration cut any figure. 

At the next meeting of the directory of the Sulphur 
Springs Ice and Industrial Co. in Texas, after Mr. Cald- 
well left there, he was elected president, which position 
he has held ever since; so it will be seen that his time 
is pretty well occupied between two ice factories and the 
drug store, all of which are managed with consummate 
skill and enviable financial success. 

MR. C. M. GAY, SECRETARY. 

Mr. Gay is a native of’ Pennsylvania, having been 
born in Erie county, in 1862. His mechanical education 
began at the age of sixteen, and after serving an ap- 
prenticeship in his father’s mills, he was engaged as en- 
gineer in flouring mills. 
Later, however, being an 
expert stenographer, that 
vocation was followed; and 
his knowledge of machinery 
naturally brought him into 
work connected with lines 
of machinery, as _ steno- 
grapher and correspondent. 
In 1884 he became con- 
nected with the Consoli- 
dated Ice Machine Co., 
of Chicago, where full op- 
portunity was afforded him 
for a thorough investiga- 
tion ofadvanced shop prac- 
tice and construction, as 
well as the general condi- 
tion and progress of the 
art of ice making and re- 
frigeration. In the latter 
part of 188g he resigned his 
position with the Consol- 
dated people, and soon 
after organized the Car- 
thage Ice and Cold Storage 
Co., of Carthage, Mo., with 
a capital stock of $50,000, 
and erected a 20-ton Con- 
solidated ice making plant 
and cold storage house of 
nine rooms. Under his direction some novel and ad- 
vanced ideas were incorporated in the construction of 
this plant, and the company operating it is regarded as 
one of the most prosperous in the city. Mr. Gay is one 
of the chief promoters of the Southwest Ice Manufactur- 
ers Association, and believes firmly that in harmony and 
concerted action among manufacturers lies the greatest 
element of strength and success. 

Pure chloroform, something heretofore unattainable, 
will now be made by M. Pictet, a chemist of Geneva. 
The majority of deaths from chloroform are said to be 
One feature of M. Pictet’s pro- 
cess is the reduction of the chloroform to the coldness 


traceable to impurities. 


of 130 deg. below zero. 
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RAILWAY REFRIGERATION. 
A SHORT SKETCH OF THE EVOLUTION OF THE REFRIGERATOR CAR— 
THE DRESSED BEEF CAR IN PRACTICE—HOW IT IS 
ICED, CLEANED, ETC. 





The part taken by refrigeration, applied to railway 
and steamship transportation, is one of the most inter- 
esting | cotemporary studies in connection with the 
It has 
opened up new lines of commerce between nations, and 


problem of distribution of the world’s products. 


developed the greater resources of sections of our own 
country, without which their characteristic products 
would be practically worthbess—as the fruit regions of 
the tropics and of our own South and Pacific coast, and 
_the grazing lands of the antipodes—and made possible 
the marketing of many valuable food products of every 
section that otherwise would be valueless outside their im- 
mediate place of production. It has also rendered pos- 
sible the establishment of great industries for food pro- 
duction and distribution, which have added enormously 
to the wealth of both the city and country, and, in con- 
nection with cold storage, has given the great mass of 
the people a greater variety of wholesome foods and for 
a longer period of the year than a generation ago would 
have been dreamed of as possible or probable; for the 
meats, fish and vegetables, that in older times had to be 
consumed soon after they were produced, are now pre- 
served for long periods and transported long distances 
to consumers, who, but for these modern appliances, 
could never taste many of the luxuries of our every-day 
life, not to mention many foods that are to-day deemed 
actual necessities. 

The American refrigerator car is hardly twenty-five 
years old, the first American patent for such a railway car 
having been issued to J. B. Sutherland, of Detroit, Novem- 
ber 26, 1867. His car was so constructed that the air ad- 
mitted at the top of the car passed down through the ice 
chamber and was discharged into the cooling room near 
the bottom to reduce its temperature. His claim cov- 
ered a car with double walls, roof and bottom, with ice 
chests at each extremity, closed by hanging flaps, and 


having spaces so arranged as to produce a‘constant cir- 
From this time on, patents 


In. March, 


culation of air in the car. 
for refrigerator cars came thick and fast. 
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. end, 


1868, Geo. K. Wood, of Morristown, N. J., brought out 
a car with a plurality of metallic chambers for the re- 
spective reception of way and through freight, with an 
ice chamber above. The car of A. L. McCrea, of Chi- 
cago (March, 1869), had interior movable sections; and 
that of Thos. L. Rankin, of Granville, Ill. (December, 
1870), was built with ice boxes raised above the roof of 
the car on either side of the brakeman’s walk. 

Some.of our inventors seem to have endeavored to 
produce a car with as many mechanical complications as 
possible, forgetting that all machinery, especially such 
as must be operated and handled by inexperienced labor, 
should be as simple in mechanism as is consistent with 
the duties 1t 16 expected fo perform. .C. L.-Hoag and 
E. Ely, of Lockport, N.Y., doubtless found this an ob- 
stacle to extensive use of their car (October, 1871). It was 
ingeniously designed, having the ice box at one end of 
the car, with a complicated system of air passages and 
valves for the regulation of the air currents to the pre- 
serving chamber. It had also an observation chamber. 
A. S. Lyman, New York city (December, 1871), created 
a current of air under the roof over the ice into the cool- 
ing chamber by means of a wind wheel on the roof of the 
Mr. S. G. Bilyeu, Charleston, S. C. (May, 1874), 


quite excelled in ingenuity by a car having a revolving 


Car. 


ice cylinder within an automatic air receiver, with an air 
passage and ventilator to cool the air admitted at the top, 
and force it into the cooling chamber at the bottom, and 
crowd the hot air therein out at the top. The ice 
cylinder was revolved by a wind wheel moved by the 
motion of the car. R. W. Sanborn, of Rochester, N. Y. 
(June, 1874), however, made an entirely new departure, 
by producing a car which was constructed to be auto- 
matically self-cooling, without the use of ice. In the top 
of the car he provided perforated trays of wood to con- 
tain water or ice, with perforated covers, having wooden 
or other conductors, which hung down into the trays to 
conduct the water up through the cover so that it was 
quickly evaporated, the car being thus cooled by evapora- 
tion. The trays were made with an air space all around, 
the tight-fitting cover°of the water pans having holes 
filled with wood, sponge or other porous materials to 
absorb the water and hasten the evaporation to reduce 
the temperature of the cooling chamber. 

Approaching simpler methods, Mr. Richard J. Tunstall, 
St. Louis (September, 1872),cooled his car with aV-shaped 
ice receptacle running through the car from end to end, 
to be filled from the top,and having vertical drips at either 


Richard Armiger, Baltimore (June, 1875), placed 


134 


his ice in a metal receptacle at the top and in the center of 
the car, both ice chest and provision chamber being air 
tight. 
of the provision chamber, with a false roof of metal to 


The metal bottom of the ice box formed the roof 


catch the condensation of vapors within the car, and 
carry it off in troughs under the ceiling. J. H. Camfield, 
St. Louis (August, 1875), built his car in three sections, 
with ice chambers above and vertical water pipes through 
the car. 
the air circulated, acting as a condenser for vapors and 
Openings from 


Under the ice was a zig-zag pan through which 


conductor of the drip from that source. 
the ice box admitted the cold air to the cooling chamber, 
and valves admitted the outer air to the ice. 

These earlier patents were, as may be inferred, more 
interesting than practicable, however. They were too 
complicated in construction to meet with popular ap- 
proval, and were overloaded with unnecessary details, 
rendering them unsatisfactory in practical operation, 
though they may have served their purpose theoretically. 
The requirements of practice demand the utmost sim- 
plicity of construction, as well as ease of operation in 
transit ; and until that was obtained the refrigerator car 
in practice was but an attractive theory. 

While Ice and REFRIGERATION may 
continue the study of the evolution of the refrigerator 


in the future 


car, as shown in the patent office, which is an interesting 
study in itself, at this time, however, it 1s more to the 
point to examine a car of this class in actual operation ; 
and for this purpose a simple description of the Hamil- 
ton car, in use by Armour & Co., the great packing 
house, of Chicago, may not be uninteresting. 

The car itself is a model of simplicity, both in its 
theory of construction and in its method of producing 
the requisite degree of cold within the car, as well as the 
means of holding that degree of cold until the car has 
arrived at its destination, and its contents been removed. 

Insulation is obtained by a construction combining 
wood, air space, paper and hair felt, the roof, walls and 
bottom of the car being seven inches in thickness, with 
a dead air space and three one-inch layers of hair felt, 
the joints of the doors being padded to make them air 
tight when closed. The ice receptacles are simply strong 
galvanized iron cans, four of which fill each end of the 
car, making eight ice cans per car, These extend from 
the roof to within six or eight inches of the floor, and 
under them is a pan to catch the drip, the overflow es- 
caping through an air tight trap. 
jacketed with galvanized iron, open top and bottom. 


The ice cans are 


No air enters the car, and there is no provision for me- 
chanical circulation of air within the cooling chamber. 
The ice is loaded through the roof, each car carrying 
about 6,500 pounds of ice. 

The icing station at Chicago, where the cars are 
loaded, is at the stock yards, where the ice is received 
in the firm’s cars from their own houses in Wiscon- 
sin. From the car the ice is run up an incline to a 
crusher, and there broken up into small pieces, ranging 
in size from chips to chunks the size of a man’s head, 
and is discharged into great iron buckets holding about 
500 pounds each, the ice being then mixed with a spe- 
cies of fine rock salt. It is then pushed on overhanging 
carriers to the car being iced. Each can is filled with 
this crushed ice and salt, which is tamped in to the can’s 
utmost capacity, when the covers are put on and the roof 


holes closed. The car then stands under cover to cool, 
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and within about eighteen to twenty hours the cooling 
chamber has been reduced from the normal temperature 
of the atmosphere without to about 33 deg. The car is 
then re-iced, about 1,000 pounds in general being re- 
quired to refill the cars, and is then moved to the cooling 
room of the packing house, to be loaded with dressed 
meat for the East or South. 

The car, then, has the same temperature practically 
as that of the cooling room of the packing house, and so 
rapidly is it loaded that there is no appreciable rise in 
the temperature during loading; nor is there any heat in 
its contents of dressed carcasses to raise the temperature 
of the car after loading. The problem of the case, there- 
fore, is to maintain the original temperature of the car 
during transit. Theoretically the insulation of the car 
is perfect; in practice, however, it is simply good, so 
that in transit re-icing is a frequent necessity. Thus a 
train of Armour cars in transit from Chicago to New York 
or Boston v/a the Lake Shore and New York Central 
roads, are iced daily on the route—at Chicago before 
loading; at Collingwood, end of first day out; at Buffalo, 
end of second day; at Albany, third day, at each of which 
re-icings each car will take on from goo to 1,000 pounds 
of ice. By this system of re-icing, the temperature of the 
car is held between 33 deg. and 36 deg., seldom rising 
above the latter figure at any time in transit during the 
severest weather, trains, of course, being run as ‘‘ time” 
freights. This car has been so successful that Armour 
& Co. are now running from 2,500 to 2,600 on their 
routes to all parts of the country, each route being, of 
course, provided with icing stations at regular intervals, 
the ice being supplied from their own storehouses or 
by the railway companies, over whose lines the cars 
travel; and it has been found in practice that with proper 
care in icing neither distance nor climate is a bar to the 
delivery of dressed meat from Chicago to any point with- 
in the United States. 

The enormous growth of the western dressed meat 
trade in the east in the hands of such men as Armour, 
Morris and Swift, the ‘‘ Big Three,” as they have come 
to be called during the past month, which has been built 
up almost entirely within the past ten years only, by 
means of the refrigerating machine and the refrigerator 
car, has, of course, created more or less feeling against 
a business that will doubtless eventually practically con- 
trol the abattoirs of the east, the slaughtering of cattle 
being done in the west, nearer the ranges from which 
cattle are received in prime condition. Without now 
going into this subject further, one phase of the preju- 
dice sought to be created against this trade in the east 
merits attention in this connection. It is the familiar 
statement that ‘the stock yards and packing houses of 
Chicago are so filthy that the agent of the German gov- 
ernment whois kept there to report upon them, refuses 
to recommend meat packed there for German consump- 
tion. Itis also reported that it is impossible to place 
them in a clean and wholesome condition, and keep 
them so. In other words, Americans will still 
continue to consume filth and disease from which the 
German government protects its subjects.”’ 

This quotation is largely of that species of buncombe 
which certain newspapers delight to indulge in at fre- 
quent intervals. Of course, a great stock yards like that 
at Chicago has not by any means the flavor of the attar 
of roses that perfumes my lady’s chamber, but it is 
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doubtful if any abattoir in the land can be found in 
cleaner condition than the great packing houses, where 
cleanliness is exacted of employes not simply for the 
sake of cleanliness only, but because there is money in 
the collection, storage and preservation of every particle 
of the refuse that makes filth about a packing house— 
the sweepings and the refuse of the floors being re- 
moved for manufacture into by-products, the sale of 
which enables the packers, as the common packing house 
phrase is, to ‘‘get more out of a critter than there is in 
him.” When the refrigerator cars of these firms return 
from their journey home again they are turned over to 
the cleaners. Every metal-lined small-meat box is re- 
moved from the car, every hook for carcasses taken down 
and sent to a bath of boiling water and soap, and 
thoroughly scoured, rinsed and dried. The walls, ceil- 
ing and floor of the car in like manner are scraped, 
scalded and scoured with boiling water and soap, rinsed 
and aired until dry before icing for reloading with 
dressed meat, each quarter or carcass of which bears the 
tag of the government inspector, and also the number 
tag of the packing house itself. It will thus be seen that 
filth and disease are not transported in refrigerator cars. 
The packer is clean because there is money in the by- 
products obtained by thorough cleanliness; the govern- 
ment tag is guarantee of the purity of the meat, while 
the packer’s number tag on each piece of meat shipped 
(which is duly registered at the home office) is the iden- 
tification of that quarter or carcass from the hoof to the 
consumer. 





A STEAMSHIP REFRIGERATOR. 


The latest addition to the English South African line 
of steamships is the new steamer Sco/, a steel vessel 500 
feet long over all, fifty-four feet six inches beam, and dis- 
placement of 10,000 tons. She is a model of modern 
commercial steamship engineering in every respect. 

In view of the hot climates in which the Scot will 
trade, special regard has been given to her ventilation, 
and in order to insure a constant supply of fresh meat, 
vegetables and fruits to the passengers, and a constant 
supply of ice, a cold air machine is fitted on the platform 
in the engine room by Messrs. J. & E. Hall, Limited. 
It consists of a horizontal steam engine fitted with sur- 
face condenser, vertical air, circulating and feed pumps, 
and provided with means for varying the steam cut-off 
while running. From a crank in the center of the engine 
crank shaft an air compression pump is driven which de- 
livers its air at about sixty-pound pressure into the tubes 
of a cooler similar in construction to a surface condenser, 
and having sea water circulating round the tubes. From 
this cooler the air is led through an air desiccator, and 
thence into an expansion cylinder driving on toa crank 
at the opposite end of the crank shaft to the steam cylin- 
der. The cooler and condenser form a foundation for a 
double Corliss engine frame, carrying the three cylinders 
at one end,and the crank shaft, fly wheel, etc., at the other. 
The pumps are driven from the compression cylinder 
cross-head through a weigh shaft, which also drives some 
of the valves. The compression cylinder is fitted with 
slide valves, instead of the ordinary beat valves, and the 
expansion cylinder has separate valves for inlet and ex- 
haust, the exhaust valves being balanced piston valves. 
The air is delivered into the chambers through wooden 
trunks, leaving the machine at about 80 deg. below zero 
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F., and is drawn back through similar trunks to the suc- 
tion of the compression cylinder. The chambers are 
fitted up so that the cold air is utilized successively for 
making ice; freezing and keeping frozen meat, fish and 
poultry; cooling water for drinking; cooling wines, 
aerated waters, etc.; and, finally, for maintaining a tem- 
perature of about 40 deg. in the chamber where the veg- 
etables, fruit, etc., are kept. Electric mercurial ther- 
mostats have been fitted by Messrs. Binko & Co., Lon- 
don, so that the temperature in the various chambers 
may be indicated constantly to the operator at the re- 
The 
special feature of this new appliance is that the ther- 
mometer has a steel bulb inclosed in a frame provided 
with a set screw. 


frigerating machine, who can thereby regulate it. 


By means of this screw the form of 
the bulb can be altered so as to adjust the instrument in 
order to bring the head of the mercurial column to the 
platinum contact wire exactly at the desired temperature. 
By this arrangement any change that may take place in 
the thermometer can be compensated for. One wire of 
the electric circuit is connected to the bulb, and the 
other to the platinum contact, and a bell is introduced 
into the circuit to call attention when the temperature 
rises®too high. 


Tuos. J. Lemon, of New York city, has patented a 
family ice machine, consisting of a tank having a re- 
movable cover, suitable molds inclosed by a skeleton 
cylinder having spiral walls being mounted in the tank, 
there being a gear mechanism connected with a crank 
handle for operating the cylinder. The molds are filled 
with water to be frozen, and the tank is filled with 
chemicals forming a freezing mixture, when, by turning 
the crank handle, the cylinder is revolved, agitating the 
chemicals and causing them to act rapidly upon the 


water in the molds. 


ExeLorers of Banning, Cal., have found a mighty 
mass of moving ice in a deep canyon on Grayback 
mountain. 
thick and sixty feet wide. 
pushed from their beds by the moving of the great ice 


The sun does not reach 


The formation is about twenty-five feet 
Immense rocks have been 


mass, and lie upon top of it. 
the ice for more than one hour a day. 





NEWS NOTES. 


One hundred refrigerator cars are to be added to the 
Chicago & West Michigan railway equipment for the proper 
handling of the lake shore fruit crop. 

The handling of fruits requires specially built cars, car- 
rying large quantities of ice and moving as rapidly as fast ex- 
press trains, especially fruit trains across the deserts of Arizona 
en route from California to Chicago. During the spring an ad- 
ditional line making a specialty of this class of freight, known as 
the Pacific Fast Freight Line, was put on the A. & P. and 
Santa Fe routes, starting in business with 150 cars. The Cali- 
fornia Fruit Transportation Co., of Chicago, is also making 
preparations to handle this class of freight in the near future. 
In the August issue, ICE AND REFRIGERATION made note 
of the failure of Mr. E. P. Bender and others at Three Rivers, 
Ouebec, Canada, to obtain from the Canadian government a per- 
mit to import American cattle in bond to slaughter at Three 
Rivers for export. On August 5, however, the imperial govern- 
ment reversed its former ruling and consented to the admission of 
American cattle into Canada for slaughtering purposes, provided 
that proper regulations for the safety of Canadian cattle from 
any possibility of infection are enforced. This decision will lead 
to the establishment of a mammoth abattoir at Three Rivers, 
on the St. Lawrence below Quebec, by Mr. E. P. Bender, a 
French Canadian, who is associated with New York and Chicago 
capitalists. It is proposed to slaughter about 1,000 cattle a 
day and ship the meat in refrigerators to Europe. Mr. Bender 
says he can compete on favorable terms with the Chicago pack- 
ers, as labor is cheaper in Canada, and he has a more direct 
route to the English market. 
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HOLDING EGGS IN COLD STORAGE. 


HOW IT CAN BE SUCCESSFULLY DONE—THE PROPER TEMPERATURE 
OF THE AIR IN STORAGE ROOMS—COLD STORAGE SYSTEMS. 


By D. B. BEEMER. 


To be successful, two conditions are indispensable— 
dry air and good eggs. 

As to temperature.—-lf it be conceded that it is the 
cold air in the rooms that holds the eggs in good con- 
dition, it would seem naturally to follow that the colder 
the air is without actually freezing the eggs, the better it 
would be for them. Hees 
may be held in a temperature that will freeze water with- 


Yet this is not entirely true. 


out being themselves frozen; but this low temperature 
The ettect 
upon them of this is similar to that produced by giving 


is apt to have the effect of chilling them. 


them an instantaneous bath in hot water; it disorganizes 
to some extent that portion “of the egg contiguous to 
the shell. 

Many years ago I began by holding eggs in a tem- 
perature of 40 deg. F., and yearly reduced this, more 
or less rapidly, in different rooms, till I reached the 
freezing point. Results showed me that a temperature 
of 34 deg. to 35 deg. F. turns out by far the best eggs. I 
am aware that this idea is combated by cold storage 
people whose systems are not capable of attaining this 
degree of cold; and none of the systems which store ice 
in bulk overhead, and but few of the side tank systems, 
can get below 37 deg. when rooms are empty, while 


with rooms full of caloric, 


eggs 


throwing off 
seldom stand below 4o deg. F. 


they 
It is, with these men, 
only a case of sour grapes—they wou/d hold colder if 
they could. 

April and May eggs, properly candled before storing, 
and held in a dry room at 35 deg. F., should come out @// 
good in November following; while the average cold stor- 
age houses (using natural ice) with temperature of 38 
deg. to 40 deg., shrink eggs in the fall from two to three 
dozen or more per case, partly owing to high tempera- 
ture and partly to dampness. This makes a great differ- 


ence in profits to holders. It is not only the matter of 


~ 


actual loss from shrinkage in candling, but when eggs 
have reached such a condition that ‘‘seconds” can be 
found in such quantities among them, the balance of the 
eggs passed as ‘‘good”’ are usually affected more or less, 
in the same direction, and, in consequence, will not sell 
at outside prices, like the eggs among which* no 
“seconds” are found. 

But unless the air in the cold rooms is dry, no de- 
gree of cold will hold eggs successfully beyond a lim- 
ited time, depending upon the degree of dryness in the 
rooms. This varies with different systems; and the 
dampness in cold storage rooms is 
My 


ing through many years, involving 


therefore to be con- 
sidered, in a comparative sense. observation, extend- 
the examination of 
the output of many western plants and systems, whose 
stock is yearly put upon the market for sale through 
commission houses—the noting of the continual com- 
plaints of retailers and consumers using this stock, and 
continual references in the market reports of the great 
trade centers, every fall and winter, to the great quan- 
tities of ‘off’ stock received on consignment from cold 
storage, and closed out often, as a last resort, to the 
manufacturers of patent leather and of so-called ‘‘fresh 
egg albumen,” at the nominal price of $1 per case— 
lead me to the conclusion that zone of the present sys- 
tems of cold storage using natural ice have yet attained 
in their cold storage rooms that degree of dryness of air 
that will enable them to carry eggs successfully for a 
longer period of time than from four to six months. 

The various systems of cold storage, involving the 
storing of ice in bulk over the rooms to be cooled, de- 
pend upon drying the air by circulating it as follows: 
Two air shafts, or pipes, are constructed to connect the 
cold rooms with the space above the mass of melting ice. 
These are usually placed upon opposite sides of the 
rooms; but the principle is modified to other forms in 
different systems. 

The ¢heory is, that the cold air above, seeking a lower 
level, as is its nature, will fall down through ove of these 
shafts into the room below, forcing a like quantity of 
the warmer air next the ceiling up through the other 
pipe, or shaft, to the space above the ice, thus forming a 
circuit out of the cold rooms up over the ice above and 
back into the cold rooms again; and that the air in its 
passage over the ice wé// be dried. This reasoning, how- 
ever, is, in great part, a fa//acy, because the body of ice 
over which the air passes, and which is expected to ab- 
sorb the moisture from the air by condensation, is itself 
in a melting, dripping condition, in most cases, and, 
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therefore, in shape to impart dampness to the air rather 
than adsorb from it. When, from any peculiar circum- 
stances the mass of ice is at freezing point and therefore 
dry, it will, of course, dry the air passing over it by con- 
densing the moisture out of it—wor otherwise. The side 
tank systems are still worse off, since their side drafts are 
weak compared with the vertical drafts of the overhead 
systems, while the ice in the tanks is melting more 
rapidly and throws off more dampness relatively. 

Now, as fo results.—To the ordinary observer these 
rooms may seem dry. The owner will take you into them 
and triumphantly strike a match upon the walls of the 
room, or upon the cases in it, as proof of dryness; but 
this test cuts no figure in the case of eggs. The paper 
“fillers” in the cases are the barometers to depend upon. 

The rooms stand open before using and are naturally 
thoroughly dry—walls and all—when stock begins to go 
in. Then the cold, damp air is loosed from above, or 
the side tanks charged with dripping ice, and the strife 
begins between cold and heat. Most people have the 
bad habit of opening the side doors of the rooms to load 
in stock. Stock, on the contrary, should only be intro- 
duced into the rooms through hatchways in the floor 
Cold vain, will not 
through the hatchway, and, therefore, the air in the 
room will only be changed or affected by the warm air 
thrown off by the goods stored. On the contrary, when 
a side door is opened, the cold air at once rushes out 
through the lower half of the open door, while the warm 
outside air rushes into the room through the upper half 
of the open door to replace, at the ceiling, the cold air 
running out at the floor. When the door is at last shut, 
the temperature of the room has risen from 5 to ro deg., 
and this imprisoned warm air is condensed upon the 
cold walls, forming moisture like that on a pitcher of 
cold water on a hot day—particularly upon the ceiling. 
This moisture has got to be taken up in some way. A 
part of it will be carried off by the draft pipes thus early 
in the season, when they do fair work, while some will 
be absorbed by the paper ‘‘fillers’”’? in the cases. And 
this absorption of damp air by the fillers goes constantly 
Any system of cold storage 


above. being heavy, rise out 


7 


on from this time forward. 
having the requisite degree of cold will carry eggs suc- 
cessfully for a limited length of time, depending upon 
the degree of dampness in the room. The damage to 
eggs in cold storage from dampness does not develop 
suddenly—it is of a cumulative nature ! 

When the paper fillers have at last absorbed moist- 
ure to that degree that they have become thoroughly 
damp—not to say wet—the odors from the chemicals 
used originally to rot the straw from which the paper 
was made become liberated, and the eggs absorb them 

“through the pores of the shell, and in effect become 
limed eggs, since /ime enters more largely into the manu- 
facture of the straw into paper than any other article, 
and imparts its odor to it more largely in consequence. 
This stage is reached in the average cold storage rooms 
in from four to six months—then trouble develops rap- 
idly! The damp, foul gases in the cases, liberated from 
the damp ‘ fillers,” brings on mold upon the fillers and 
upon the eggs. In the earlier stages this mold on the 
eggs is light and frost-lke, in detached crystals, hardly 
noticeable in daylight. If marketed then they will be 
found but little hurt—the slight mold disappearing in 


the handling. A little later, however, the mold thick- 
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ens upon the shell and the eggs look as though they had 


been packed in meal or “shorts.” This sort of mold 
drives quickly through the pores of the shells, and the 
eggs become mus/y, and in great part unsalable. 

Cold storage men have at last learned through bitter 
experience that the profits from holding eggs depend 
largely upon early marketing; and cold storage eggs are 
now mostly sent to market in October and November to 
avoid the loss consequent upon later holding, though 
probably most of these shippers, although recognizing 
the fact of loss resulting from longer holding, are yet 
unable to assign the cause for the seeming sudden change 
in condition of eggs at the period referred to. Now, 
were the rooms vea//y dry, the* fillers’ in the cases would 
remain dry as when put in, and in consequence there 
would be no damp in the cases to mold the eggs, and the 
loss off at the end of the season would be confined to 
‘«spotted’’ eggs, and depend upon the temperature of 
the rooms. 

The best eggs to put away are April and May eggs. 
These, because of the cool weather prevailing then, are 
usually of a uniform grade and quality, appearing to be 
as clear as a sunbeam when held before a candle in a 
The ‘‘ whites” of the eggs are then thick 
and gelatinous in their nature, and from their density are 


dark room. 


able to hold the yolks in suspension in their natural po- 
sition in the center of the egg for a lengthened period of 
time. Production is also heavy at that season of the 
year, necessitating regular and constant shipments to 
market to keep stocks from accumulating. As warmer 
weather comes on production falls off—farmers become 
busy seeding, and careless about marketing their eggs. 
They accumulate but slowly in shippers’ hands in conse- 


The 


yolks begin to cast shadows, more or less dense, when 


quence, and become fly-specked and discolored. 


the eggs are held before a candle in a dark room, form- 
The 


evaporating in part through the pores of the 


ing the grade known among dealers as ‘‘seconds.” 
‘« whites,” 
shell, become thin and watery, allowing the yolks to settle 
through them to the bottom of the shell, to which they ad- 
here, making ‘‘ spotted,” worthless eggs. Then,too, when 
a man offers eggs for sale in winter time, which are cov- 
ered with fly specks, and claims that they are ‘‘fresh,”’ 
the eggs ‘‘ give him away.” 

As to the matter of turning cases while in cold stor- 
age, as advocated and practiced bysome: Inever have 
any trouble with yolks settling through the dense whites 
of the spring eggs when held in a temperature of 34 to 
With the swmmer eggs described above, 


If cold storage eggs are 


35 deg. F. 
however, it becomes a necessity. 
marketed when.the outdoor temperature is higher than 
that inside the room, great care must be taken in hand- 
ling to prevent loss. Eggs under such circumstances 
are affected much like frw/¢. One may carry oranges and 
lemons and other fruit in cold storage in fine condition 
for months; but if he takes it out and ships it in July 
weather, the sudden change in temperature will often 
rot it down in twenty-four hours, particularly if it is not 
spread out upon drying tables and allowed to ‘‘ sweat”’ 
and dry off again before being repacked in dry papers. 
The weather when eggs begin to move from cold storage 
is,of course,relatively colder and the effect not so marked; 
yet unless the outside temperature is below 40 deg., the 
eggs intended for a local market should be allowed to 


stand in the case a day or so, and permitted to ‘‘sweat,”’ 
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or acquire surrounding temperature, and then be re- 
packed in dry fillers. Jf about to ship cold eggs any 
distance, they should be gw/ck/y transferred in original 
package to a refrigerator car properly iced; or if 
‘*candled”’ first, it should be done in the cold room to 


prevent ‘‘sweating,” and dry fillers used if the others are 


damp. If eggs are shipped in a refrigerator car, it 


should be re-iced at intervals in transit, and if the con- 
signee is not able to close out at once upon arrival, he 
should transfer the stock quickly from the car to a re- 
frigerator room. 

A great many good cold storage eggs have been spoiled 
carelessly by consignee by stacking them up in bulk in 
his warm salesroom and allowing them to stand, while 
holding for a price or peddling them out slowly, till they 
sweat—getting fillers damp, and eggs ‘‘ musty.” 


Tue president’s proclamation announcing reciprocity 
with Cuba, San Domingo and Porto Rico, under the 


tariff act of October last, was issued July 31. Under 


the terms of this treaty all meats, except smoked, fish, 
fruit and ice, among many other articles, will be admitted 
from the United States to Cuba and Porto Rico islands 
free of duty, and butter and cheese on payment of 25 


per cent ad valorem duty, after September 1. Into San 


Domingo ice machines also are admitted free of duty. 


COLD STORAGE ITEMS. 


ARIZONA. 


Phoenix—The cold storage rooms introduced by D. L. Mur- 
ray & Co. in their butcher business, have been so successful that 
the plant will have to be enlarged. Arrangements, therefore, 
have been made for the purchase of a refrigerating machine to 
cool with ammonia pipes. 


CALIFORNIA. 


Santa Barbara—Fisher & Co., market men, have just erected 
a cooling room to hold sixteen carcasses of beef, twelve of mut- 
ton, ete. The cooling is done by natural ice, 1,500 pounds being 
the guaranteed maximum weekly requirement. The walls are 
five inches thick, with one inch of asbestos lining. 


FLORIDA. 


Jacksonville—It is stated that S. S. Harvey contemplates es- 
tablishing a cold storage plant. 


ILLINOIS. 


Chicago—The Manufacturers’ Warehouse and Trust Co. 
was incorporated by R. L. Crescy, John B. King and John S. 
Pallen, August 13. Capital, $1,000,000. The plan proposed by 
the company is to furnish manufacturers storage for their 
»roducts until sold, shipments being made direct from the ware- 
1ouse. The building will be erected along the line of the Belt 
road, possibly at Stickney, the warehouse to be ready for use 
December 1. It is the purpose of the company later on to add 
to its project cold storage ‘‘under a new and improved system,” 
the local papers say. 

Jacksonville—Schoenfield & Co. are about to erect a brick 
cold storage house adjoining their ice factory. 


NEW YORK. 
Lewiston—Hall & Ferguson, of New York city, are erecting 
a cold storage house; capacity, 12,000 barrels. 


TEXAS. 


San Antonio—C. H. Brewster and J. Ward have rented a 
part of the Anheuser-Busch cold storage building, and will go 
into the business of keeping fish, meat and vegetables on cold 
storage, the business at present being more or less experimental, 
with a view to ultimate development in a separate building. 
The house will have a capacity for two cars of beer and two 
cars of general merchandise. The refrigeration is accom- 
plished by mechanical means, no ice being used. 

WASHINGTON. 

Seattle—The Seattle Automatic Refrigerating Co. has in- 
creased its capital stock to $200,000, and 600 shares have been 
placed on the market to secure funds with which to erect addi- 
tional cooling rooms to meet the large demand for cold storage. 


WISCONSIN. 


Eau Claire—Drummond Bros, will erect a cold storage ware- 
house shortly. 
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ICY ITEMS. 


The Tampa Fish and Ice Co. will remove their business 
from Port Tampa to Tampa, Fla. 


—tThe Chester (Pa.) Ice Manufacturing Co.’s plant was 
sold August 1 by the sheriff, for $1,060. 
The Terre Haute (Ind.) Brewing Co. are selling thirty” 
tons of ice daily in the city and adjoining towns. 
The Dallas (Tex.) ice factories are having a splendid 
season, all running at full capacity, while enlargements have 
been made in one or two. 


Mr. F. B. Woods, of the Woods Bros. Ice Co., of Kan- 
sas City, has returned to America after a residence of several 
years with his family in Europe. 


The Etowah Ice Co., Gadsden, Ala., shipping ice to 
Rome, have reduced prices at Rome from fifty cents per hun- 
dredweight to thirty cents per hundredweight. 


Jacob Weinberger, Fenelon Cannon, George Sealy and 
others have incorporated the Galveston (Tex.) Fruit Improving 
and Trading Co., with a capital stock of $250,000. 


——On complaint of Jas. Cumberland, Gus. Senger, New 
York city,was held for trial on a charge of stealing 1,150 pounds 
of ice, for which he failed to account as peddler for Cumberland. 


Messrs. Daggs & Sandis, of San Francisco, are running 
a refrigerator wagon for the delivery of fresh meats and veg- 
etables. The wagon is supplied with ice boxes and air chambers. 


John Wilson, of Norwalk, Ohio, P. A. Lang, G. B. 
Miller and others have incorporated the Bluefields Banana Co., 
to manufacture and handle candies, fruits, canned goods, etc., 
at Galveston, Tex.; the capital stock is $250,000. 

A Southern paper says: ‘‘An ice famine is reported — 
from the enterprising town of Ocala, Fla. During the excessive 
hot days, when ice was in the greatest demand, the East Florida 
ice factory overtaxed its capacity and broke down. Owing to 
the growth of Ocala and adjoining villages, the present plant is 
unable to make enough for the local demand during the hot 
months, and there is an urgent need for another factory or in- 
creased capacity in the East Florida plant.” 


The articles of agreement between the various ice com- 
panies comprising the consolidated company at Denver, Colo., 
known as the Colorado Ice and Cold Storage Co., were filed for 
record August 5. The companies were allotted stock in the 
consolidated company as follows: Rocky Mountain Ice Co., 
$10,000; Lake View Ice Co., $2,200; Spring Lake Ice Co., $2,200; 
F. W. Sylvester Ice Co., $10,000; Villa Park Ice Co., $10,800; 
Diamond Ice Co., $8,000; Denver Ice Co., $5,000; Argo Ice Co., 
$10,800; Adam Graff Ice Co., $18,000; Sylvester Ice Co., $10,000; 
Queen City Ice Co., $124,000; Union Ice Co., $72,000; Denver 
Artesian Ice Co., $47,000; Colorado Ice and Storage Co ,$270,000. 
The agreement, dated May 20, 1891, provides for monthly divi- 
dends, when the plant pays a profit, on the above scale. In 
addition to these companies the Zang Brewing Co. was taken in 
on agreement not to manufacture its own ice, but to buy 1,000 
tons a year from the trust. The life of the trust under agree- 
ment is fixed at ten years. 



































THE FIRE RECORD. 


C. F. Nelson’s ice house at Bordentown, N. J., was 
burned July 29; loss, $2,000. 

—tThe ice house of the Meriden Ice Co.,at Highland House 
lake, near Middletown, Conn., was burned August 11. 


The Longview, Tex., ice factory was burned August 8. 
Loss, $6,000; no insurance. The factory will be rebuilt. 


Webster’s creamery and ice house, at Calliope, Iowa, 
were recently burned. Loss, $1,500; insurance, $200. 


A small fire in the ice -house of Mansfield & Dearborn, 
Worcester, Mass., August 6, damaged the ice in store $200 and 
the building $75; insured. 


——Andrew M. Abbott’s ice house, at Georgetown, Mass., 
with 8,000 tons of ice, a 4o-horse power engine, tools, etc., were 
burned July 18. Loss, $15,000; partially insured. 


Chas. Pullen, of Atchison, Kan., suffered a loss of $2,500 
by fire July 27, the roof being burned from one of his ice houses, 
and part of the contents lost; cause, spontaneous combustion. 


—On August 16 an incendiary fired an ice house at Plain- 
ville, Mass., owned by Allen Smith, Jr. The house, which con- 
tained 1,200 tons of ice, was insured for $1,200. About 700 tons 
of ice melted. 


The ice house of Fred. Neese, near Mt. Holly, N. J., 
was burned July 29, the fire destroying building, roo tons of ice, 
and all the tools for harvesting ice. Loss, $1,500; insurance, 
$600 on building, and enough on stock to cover loss on ice. 


—tThe slaughter house and refrigerator of Alexander May- 
boum, South Orange, N. J., was destroyed by fire on August 12. 
The buildings were two-story frame ones, and contained ma- 
chinery, refrigerating apparatus and meat worth about $12,000. 
The refrigerator cost $40,000 and the buildings were worth about 
$6,000, making the total loss about $60,000, The fire originated 
in the boiler room, Large herds of cattle and sheep were in 
pens adjoining the buildings, and were rescued with great diffi- 
culty. The insurance is about $17,000, 




















en ae 


SEPTEMBER, 1891.) 


“. AND 


THE LATE ROBERT MAYER. 


A NEGLECTED GENIUS—HIS LIFE’S LABOR 
UNREWARDED—THE FATE OF 


UNRECOGNIZED 
A SENSITIVE MAN—TARDY 
HONORS PAID HIM AT LAST. 


AND 


The accompanying illustration represents the marble 
bust of the late Julius Robert Mayer, in the garden of 
the Polytechnic Academy, in Stuttgart, 
As will be seen from the inscription on 


Wurtemberg. 
the pedestal, it 
was erected in 1889 by the Association of 
Engineers, 


German Civil 
in honor of the discoverer of the mechanical 
equivalent of heat, and the indestructibility of force, one 
of the principal bases of all modern natural philosophy. 

Julius Robert Mayer was born at Heilbronn, Novem- 
Per25, 1O14. | He re-. 
ceived a medical edu- 


ie 


i 


is ul in 
| ch = | 


cation, and became, 
first, 


physician and 


wound 
after- 
ward city physician 
of Heilbronn. But 
few particulars of his 
life 


tained. In 


county 


have been. ob- 
1840 he 
made a voyage on a 
Dutch 


Java, and it was the 


freighter to 


accident of bleeding 
a feverish patient in 
that country, and ob- 
serving that the ven- 
ous blood in the 
tropics was of a much 
brighter red than in 
colder latitudes, that 
led him to those in- 
vestigations of natural 
chief re- 


forces, the 


sults of which are 
given in the following- 


Two 


years after his atten- 


named essays. 


tion was drawn to the 
subject, in 1842, he 
published his first 
paper on the ‘‘Forces 
of Inorganic Nature.”’ 
It was put together 
briefly, and published 
in Liebig’s journal to 
secure the public rec- 


ognition of his claims. His second publication, ‘‘On 


” 


Organic Motion and Nutrition” (1845), an able essay of 


112 pages, is not yet translated. His third paper, on 


‘««Celestial Dynamics,” was published in 1848; and his 
fourth, on the ‘‘Mechanical Equivalent of Heat, 
peared in 1851. 

Great and astonishing as Mayer’s discoveries were, 


the indifference with which they were received by his 


aD 


own countrymen, and especially by the legitimate rep- 
resentatives of learning and progress, is even more SO. 
The refusal of Prof. Poggendorf to publish his mem- 
orable essay in the Annalen der Physik und Chemie, 
which would have been the proper medium for its pub- 


lication, is significant in this respect at the outset. 
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Mayer had lived in the hope, says his friend and chief 


biographer, Ruemelin, that his scientific publications 


would find, if not assent, yet some attention and recog- 


nition among physicists. But seven years had elapsed 
since the publication of his first paper, four years since 
that of his first work, and a year and a half since that of 
his third, without his having received a single friendly 
Attacks, 


ever, and derogating judgments there had been, but the 


word of encouragement from any one. how- 


bulk of the learned in physics took no notice whatever 
of his philosophy. Some disputed the priority of his 


discovery; others, its value. The English physicist, 
Joule, had, quite independently of Mayer and about a 
year later,found the equivalents of heat and motion by a 
of his 


method own, 


and determined the 
distance through 
which a 


body must 


fall in order to 


7 lt Li ‘if puss 


pro, 
the unit of heat 
He 
had, however, treated 


correctly. 
the question as a 
special problem in 
not 


physics, and 


drawn the general 


conclusions as to the 


indestructibility of 
the forces, and the 
other important re- 


sults attached thereto. 
This was subsequent- 
ly decided in favor of 
Mayer without preju- 
dice to the independ- 
ence of Joule. Mayer 
put forth his claim to 
priority in a letter to 
the French Academy 
of Sciences, and the 
Comptes 
(1845) 
the relative claims of 


wenadus 


reported on 


i — 
ne 


en 
. ny | 


Mayer and Joule very 
impartially 

Four years after 
these discussions, and 
mind 


when Mayer’s 


had suffered much 
from the events which 
we have described 
above, he was induced by the desire to secure priority, 
to publish in the extra sheet of the AW/egmeine Zeitung, of 
May 14, 1849, a entitled 


Physical Discovery,” with his name attached, 


short notice, ‘Important 
in which 
he announced that he had succeeded in finding a simple 
means to show experimentally the transformation of 
had con- 


motion into heat; described the apparatus he 


structed to that end, and claimed the priority of the 
discovery of the principle of the transformation, against 
an article in the Journal des Debats, which had dis- 
puted it. 

A week later there appeared in the extra sheet of the 
same journal of May 21, an article by one Dr. Otto Seiffert, 


then a privat-docent of physics at Tiibingen, in which 
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Mayer’s views were spoken of in an almost contemptuous 
manner. Among other things, the writer said, that for 
the professional man no discussion of Mayer’s work was 
requisite, but laymen might find an explanation ‘‘accord- 
ing to the position of science” desirable. 

Julius Robert Mayer, finding himself thus treated 
with rancor and contempt, without a word of comfort 
or approbation from any of those to whom his naturally 
affable mind looked for sympathy, unable by the habit 
and nature of his mind to liberate himself, even for a 
time, from oppressive thoughts by diversions such as 
constitute so common a resource of most mortals, be- 
came a prey to wounded pride and unsatisfied ambi- 
tion. All arguments and entreaties of his family were 
in .vain; the excitement rose to a real frenzy—an inflam- 
mation of the brain. 

Mayer had now entered upon the dark period of his 
life. He lived twenty-eight years after the first attack 
of mania, and these years, says Ruemelin, must be con- 
sidered as principally occupied by repeated outbursts of 
mental derangement. These had the character of mania, 
without delusions, or fixed ideas, and made it necessary, 
in view of what occurred, that he should be removed to 
an asylum. When he was somewhat more quiet he 
went to the asylum of his own free will, It appears 
that he was unsuitably treated at the lunatic asylum at 
Winnenden, and during the remainder of his life he ex- 
pressed himself as greatly offended by what he had 
there experienced. In later years he visited the asylum 
at Kennenburg, where he was treated as a volunteer and 
guest, and not subjected to any restraint whatever. A 
few weeks of residence in this place had the effect of 
making him quiet for longer periods, during which he 
could return to his family. 

In quiet periods he wrote several essays, such as the 
lecture which he gave in 1869 at the Scientific Congress 
at Innsbruck, ‘‘On Necessary Consequences and In- 


”? 


consequences of Heat Mechanics,” etc. 

In later years he experienced much pleasure and 
satisfaction in seeing his work recognized; by feeling 
the glory which was to surround the recollection of his 
name; by finding himself honored as the first philoso- 
pher of his time; by finding it said and admitted that 
his discovery had effected an immense progress in the 
natural sciences, and had opened new fields of thought 
and action. 

Schoenbein was the first to recognize the importance 
of his writings, to visit him and befriend him; and the 
first public manifestation of recognition which he re- 
ceived was the diploma of corresponding member of 
After 
this, attention was directed to him by Liebig, in an 


the Natural Science Association at Basle (1858). 


oration delivered at Munich on a festive occasion, and 
then a wide circle of savants began to take notice of his 
researches. The university of Tiibingen, his a/ma mater, 
where he had taken his degree of doctor of medicine, 
also nominated him, Aonorts causa, doctor of philosophy 
and natural sciences. Diplomas arrived from Munich, 
Vienna, Tunis, Halle, Frankfurt, and from other learned 
societies too numerous to mention. The French Academy 
appointed him a corresponding member, and awarded 
him the prize Poncelet. The Royal Society gave him 
the Copley medal. In England he was mainly intro- 
duced to the notice of scientific circles by Tyndall, in 


France by Verdet, in Italy by Count St. Robert. Tyn- 
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dall established closer relations with Mayer, and it was 
for Tyndall, and at his request, that Mayer wrote a short 
autobiography, from the draft of which Ruemelin has 
quoted, and we have repeated above some passages and 
data. 
and with it the title of personal nobility. 

These late successes helped to give the evening of 


In 1867 Mayer received the order of the Crown, 


his life a happier aspect. But on the whole, says 
Ruemelin, Mayer must be added to the number of those 
men who pay for the benefits which they render to man- 
No doubt the 


principal reason for his misfortune was an unfavorable 


kind with the happiness of their lives. 


disposition of the brain and mind; a very great excita- 
bility, and long continuance of the excited state; in- 
ability to divert his thoughts from an indifferent object, 
from an adverse impression, or from an injury received; 
and a rigid inflexibility of his will. But Ruemelin points 
out that it was not to the credit of German science— 
which was possessed of an immense apparatus for the 
attainment of its objects, numerous general and special 
journals in which the most insignificant performances 
still find room and praise, by accident or agreement-— 
that a scientific discovery of the first order, one opening 
a new era in philosophy, should be liable to be kept out 
of sight by premeditated silence, or to be treated with 
contempt. This is mainly caused by the cohesion of 


cliques, and their trade protective principles, and in 


this enlightened age there still happens what is com- 
monly imputed to the Dark Ages, that the innovations 
of genius are referred to the grzetitude of later genera- 
tions. 

In later years the attacks of excitement became less 
frequent, and were very short. His children developed 
and gave him satisfaction. But his health began to fail, 
and in January, 1878, he was attacked with a serious 
affection of the lungs. To this he succumbed on the 
evening of March 20, 1878, when a quiet death, as his 
friend Ruemelin says, brought to this storm-tossed heart 
the desired rest. 

SOMEWHERE in the ’30’s, says the Bath, Me., Zzmes, 
the ship Amazon, belonging chiefly to Gilbert Trufant, 
of Bath, was chartered by the Tudors, of Boston, 
pioneers in the ice business, to take a cargo of cold 
Kennebec product to Calcutta. For long voyages ice 
was packed a good deal differently from the manner 
which prevails among schooners for their coast trips 
nowadays. Bulkheads were set up at either end, made 
non-conducting by two feet of sawdust; similar protec- 
tion was had along the sides, the ice was kept four feet 
from the bottom, and the deck was wet down twice a 
day. The great point was not to let the air into the lot. 
But when the Amazon, loaded with all this care, reached 
the hot latitude, the captain began to think how much 
more comfortable a little of the cool cargo would make 
him, and, with the reasoning of inexperience in these 
matters, he opened the cargo, helped himself to ice and 
made the hot days of the torrid zone pass quite pleas- 
When, however, he reached Calcutta and looked 
But few tons re- 
‘mained, and the vessel could get no freight money and 


antly. 
for the cargo it was nearly all gone. 
was held for the cargo lost. The settlement resulted in 
the Tudors confiscating the ship for the ice they had 
lost (ice being very valuable in Calcutta, where it is sold 
by the pound), and the owners getting nothing. 
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ARTIFICIAL REFRIGERATION. 


A CHRONOLOGICAL STUDY OF ITS DEVELOPMENT—ITS IMPORTANCE, 
ITS APPLICATIONS, ITS FUTURE. 


By AuGUSTE J. Rossi, B. S., C. E. 


[Continued from August Issue, page 93-\ 


From the latter part of the last century, from 1770 
to the beginning of the present one, when chemistry, 
abandoning the empiricism of alchemy, began to be an 
exact science, and the constitution of matter became 
gradually better understood, many gases, such as oxygen, 
nitrogen, hydrogen, ammonia, carbonic acid, etc., were 
isolated and studied, their nature or their composition de- 
termined, their properties ascertained. It was found that 
some of them, such as ammonia and carbonic acid, 
among others, could be liquefied and even solidified 
in certain conditions of pressure and temperature, and 
that the liquids thus obtained were the pressures over 
them, maintaining them liquid, relieved, would return 
to the gaseous state (their ordinary form of existence 
as known) generating by this transformation a very in- 
tense cold. It was observed also that certain solid sub- 
stances, such as chloride of silver and chloride of cal- 
cium, especially the latter, could, in some manner not 
very well understood, absorb a very large quantity of 
this gas ammonia. Not much more than theoretical de- 
ductions were made of these observations at the time, 
and little was it thought then that on them would be 
based the industrial methods which have been since ap- 
plied to the production of artificial cold or ice in unlim- 
ited quantity, and for any purpose whatever. 

FARADAY’S EXPERIMENT. ; 

However, Faraday made the following remarkable 
experiment: Taking astout bent glass tube, 4 Z, closed at 
both ends, he placed in one of its branches, 4, before 
closing it, pieces of chloride of silver, which had been 
made to absorb ammonia gas to saturation and, heating 
the branch A, while the other branch, 4, was cooled by 
being dipped in ice and salt mixture, he found that a 


ee 
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liquid was condensing in the branch &; this liquid was 
liquefied ammonia gas. The explanation given at the 
time was the true one. The heat driving away the gas 
ammonia from the chloride of silver, and this gas finding 
no issue, made pressure on itself (the volume of gas 
thus generated being many times that of the inside 
capacity of the tube 4A), until 
the pressure thus produced, as- 
sisted by the cooling of branch 


A, brought about the liquefac- 





tion of the gas itself by bringing 
closer together its elementary particles. This was demon- 
strating at once the possibility of liquefying a gas, such 
as ammonia, by pressure, but this was not all. 

The lamp having been removed from the branch 4, 
and this branch cooled in its turn, while branch A was 
exposed to the air, it was found that the liquid accu- 
mulated in the branch 4 immediately entered into ebul- 
lition and disappeared completely. In fact the volatile 
liquid ammonia began to give vapors by the cooling of 
branch 4, and the pressure of these vapors and of these 
existing already in the tube being relieved by thus being 
absorbed anew, as fast as forming, by the cooled chloride 
of silver of the branch 4, were exactly in the same 
condition as in the experiment of Leslie, but in this case, 
dealing with a liquid, the liquefied ammonia gas, much 
more volatile than water, the action was considerably 
intensified. No source of heat being present there to 
supply to the liquid ammonia that heat required and 
necessary to operate the change of state from liquid to 
gas, no other source at least than the inadequate one fur- 
nished by the surrounding air, it had to be borrowed for 
the greatest part from its own mass, and the tempera- 
ture in branch # fell so rapidly and to such an extent 
that this branch was coated with a thick layer of ice by 
the freezing of the condensed moisture of the air on the 
cold side of the tube. 

By introducing in the tube 44, in the branch A, or 
in a similar apparatus, certain substances capable of 
generating by their mutual reaction under beat or in the 
cold certain gases which would thus be confined and 
caused to make pressures on their own particles, Far- 
aday succeeded in liquefying most of the gases known at 
this time. There was much in these experiments. It 
showed in a general manner the possibility of liquefying 
gases by pressure, or by pressure and cooling combined, 
and of using the liquids obtained for purposes of re- 
frigeration. It showed also the possibility of alternately 
absorbing the gas, the vapors of a very volatile liquid in 
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a suitable absorbent, and expelling them by heat from 
this absorbent to condense the gas to the liquid state by 
the pressure exerted by the gas itself on its particles, 
promoting the operation by a suitable cooling, and then, 
by allowing the cooled liquid thus obtained to vaporize 
spontaneously by absorbing its vapors as fast as formed, 
by the original absorbent properly cooled, to produce an 
intense artificial cold. It proved also that ammonia, 
among other gases which could be thus liquefied, was 
capable of generating a considerable amount of cold by 
the evaporation of the liquid obtained by its liquefaction ; 
and that, if used in conjunction with a proper absorb- 
ent, ammonia could produce such an artificial cold ina 
somewhat continuous manner were the apparatus prop- 
erly contrived for such purpose. Insignificant, indus- 
trially speaking, as were the immediate consequences of 
this remarkable experiment at the time it was made, it 
has formed the basis of a special method of producing 
industrial cold by substituting water for chloride of cal- 


cium as the absorbent for gas ammonia—water, which 





ismuch better adapted than a solid fora practical applica- 
tion, and which, as is well known, can absorb enormous 
quantities of this particular gas, as many as 1,200 times 
its volume at a temperature of 32 deg. F. 

But furthermore, this experiment, even in the condi- 
tions in which it was carried at the time, and in which 
chloride of silver was used as the absorbent, has been 
employed in our days with only a modification of the 
apparatus, and substituting chloride of calcium for chlo- 
ride of silver as a cheaper absorbent, in such a manner 
as to produce ice in limited quantities, it is true, but still 
on what may be called yet an industrial scale for family 
use. The machine used has formed the subject of an 
American patent, of which we shall have occasion to 
speak. 

The principles involved in artificial refrigeration, 
simple as they may be, after all, imply, as we can see from 
the above, a thorough knowledge of the constitution of 
matter, of its properties in the three states under which 
it manifests itself-—solid, hquid and gaseous—and until 
such studies had been perfected—until the accumulation 
of knowledge, researches, observations of many centu- 
ries had enabled the following generations to reap the 
fruits of the unceasing efforts of the learned in preced- 
ing centuries, it is not to be wondered at if it did not 
make any serious progress for a long time. Indeed, up 
to the beginning of the present century, only such most 
evident laws of nature as could have been observed from 
times immemorial afford us examples of some efforts of 
application in this direction. 

But even had such knowledge been acquired much 
longer before the lack of a handy, everywhere-ready 
mechanical power to obtain certain effects would have 
opposed a barrier to its development until the dis- 
covery of the remarkable properties of steam, of which 
the steam engine is the vesume, were discovered. As is 
well known, the steam engine has had hardly one century 
of existence. The beginning of our present century, 
then, opens a new era, and discoveries followed each 
other in rapid succession in all the branches of human 
knowledge. 

We have seen that substances known to exist only 
in the gaseous state at the ordinary pressure and tem- 
perature of the atmosphere were found to be susceptible 
of being liquefied and even solidified in certain con- 
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ditions; water affords us an example of such substances 
The cohesion, the 
state of aggregation of the particles of a substance, goes 


which can assume the three states. 


increasing as it passes from the gaseous to the liquid 
state and from this state to the solid state. Gases ex- 
pand readily, as we can observe, and at once in the 
atmosphere, and could not be kept in open vessels, 
while liquids may easily be retained in them, and solids 
Since heat 
vaporizes many liquids,it has a tendency to destroy this 
cohesion, and cold inversely must have, and has, a ten- 
dency to increase it. 
together the particles of matter, must act evidently in 
the same manner. From such observations easily made 
and controlled, as we have seen,*by actual experiments, 


do not require any envelope of any kind. 


Pressure, by bringing nearer 


there was not a great effort required to conclude that, 
by both pressure and cooling combined, certain gases, 
if not all, could be liquefied, and this was proved by 
Faraday to be the case, as already stated, for a majority 
of the gases known at his time. Thilorier, later on, in an 
apparatus which bears his name, produced even as much 
as four pounds of carbonic acid in a solid state in one 
operation. The substances capable of generating car- 
bonic acid gas, sulphuric acid and marble dust, having 
been introduced in a strong cast iron cylinder, very much 
like the apparatus used in our days for making carbonic 
acid water on a large scale, the gas, making pressure on 
itself in a special and distinct receptacle properly cooled, 
became liquefied, and by giving issue to the lhquid thus 
formed, by the opening of a cock and collecting the 
liquid spray in a hollow half sphere of metal, the cool- 
ing produced by the spontaneous evaporation of a part 
of the liquid in the air (by the relieving of the pressure), 
was so intense that it solidified the remainder into a 
white ball of snow. So depressed was the temperature 
of this snow that, though it could be kept in the hand 
for a short while, it produced soon on the hand the same 
effect as a red hot iron would,disorganizing the skin. It 
could remain for a certain time in that state, but soon 
passed again to the liquid state,and then disappeared as 
gas, a thermometer inserted in the ball registering 
—r1Io deg. F., 110 deg. F. below zero F.! 

In this case no absorbent was used to absorb the 
vapors. It is obvious from these experiments that sim- 
ilar liquids, thus or otherwise obtained, can only be 
maintained in that liquid state by being confined under 
pressure in a closed envelope, otherwise they would in- 
stantly vaporize and return to their original and normal 
state of gas at the temperature and pressure of the air. 
Were then the pressure over them, while they are thus 
confined, to be mechanically relieved partly or completely 
so as to reduce it to that of the atmosphere or below, 
they would instantly vaporize and, if placed in proper con- 
ditions, their temperature would fall to a very low degree, 
considerably below 32 deg. F. for many, as they would 
have to borrow the heat necessary for this change of 
state from their own mass. In the case of carbonic acid 
a temperature of —110 deg. F.was thus reached. If now 
we conceive such a liquid, properly chosen, to be con- 
fined in a close metallic reservoir under pressure, and 
this reservoir to be surrounded by water at ordinary 
temperature, if, by a proper mechanical device such as 
an exhausting pump acted on by a steam engine, for in- 
stance, we relieve the initial pressure to any important 
degree, the liquid will enter into ebullition, will give 
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vapors. The heat necessary for this change of state 
having to be borrowed from somewhere, and no other 
direct source of heat being available, the liquid will sup- 
ply it first at the expense of its own temperature and 
indirectly at the expense of that of the water surround- 
With proper propor- 
tions of the volatile liquid and of the water surrounding 


ing the reservoir containing it. 


it, it can be conceived that the temperature of this water 
may be caused to fall much below the freezing point——in 
other words, that ice will be obtained. The water may 
be indirectly cooled by placing the reservoir containing 
the volatile liquid in a non-congealable bath, such as a 
strongly saturated solution of salt, in which bath molds 
containing the water to freeze would be immersed, but the 
operation of cooling proper, though still more indirect, 
would be exactly the same. Were such operation con- 
tinued for a certain time in those conditions the reser- 
voir containing the volatile liquid would, sooner or later, 
be emptied, and no more cold could be produced. But 
we know that a proper degree of pressure and cooling 
can liquefy the vapor, the gas, thus generated. If, then, 
our exhausting pump is so combined that, after having 
removed the vapors forming pressure over the liquid in 
the reservoir, it can compress them and deliver them as 
fast as aspirated in another vessel distinct from the 
reservoir, in a condenser properly cooled by running 
water, we readily realize that, under this double action 
of cooling and compression, the vapors will return to the 
liquid state reconstituting the original liquid, and that 
they will be maintained in that liquid state by the pres- 
sure thus created in this condenser. It is easy to con- 
ceive such an arrangement as would allow the return 
to the first reservoir of the liquid thus reformed in the 
condenser so as to supply over and over again the 
quantities evaporated. Such is the whole theory of the 
system of refrigeration by mechanical compression, as it 
is called in our days. The liquids chosen, the mechan- 
ical contrivances adopted, may vary, but the principle is 


the same. 
(TO BE CONTINUED.) 





NEW REFRIGERANTS. 


In 1889, Messrs. Tichborne, Parley & Purcell, of 
England, took out a patent for the ‘Utilization of Car- 
bonic Acid given off during Fermentations,”’ the patent 
covering the collection of the gases given off during fer- 
mentations in breweries, more especially, into proper re- 
ceptacles, the alcohols and ethers being subsequently 
separated from the gases in a scrubber or by means ofa 
spray of water, when the gas is cooled and compressed 
to a liquid and stored. A company to utilize these by- 
products was formed, known as the ‘‘Brewers’ and Dis- 
tillers’ CO, Co.,” but when the company’s shares were 
put on the market, a London financial paper rather threw 
cold water on the scheme, as a desirable investment, 
which of course precipitated a discussion of the patent’s 
merits. Of this discussion one point raised in defense of 
the patent may be of interest, and that is the one dwelt 
upon by Percy R. Allen, 2 Victoria Mansions, West- 
minster, who says : 

“Referring to this process, | would venture to sug- 
gest that one of the most important applications has 
been rather overlooked, and this is the use of CO, as the 
in refrigerating cars for the transit of 


cooling agent 
I have had 


chilled meat, fruit and perishable articles. 
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a very considerable experience in mechanical refriger- 
ation, and know from personal experience the trouble and 
annoyance arising from the use of ordinary ice bunker 
cars. As a matter of fact, the weight of ice required to 
stock a car starting from Kansas City or Chicago to the sea- 
board is a large percentage of the dead weight of the car, 
added to which there is all the inconvenience of melted 
slush, and consequent rotting of the bunkers, and, more- 
over, such cars are very frequently unable to obtain re- 
turn freight, owing to the peculiarities of their con- 
struction. Now it seems to me that this CO, system 
lends itself most admirably to cold storage cars, as the 
drums holding the liquefied gas could be placed under 
the car and the piping arrangement placed flat against 
the sides or circles, with a great saving of dead weight 
and space, compared with real ice. There is no doubt 
that rapidly increasing development of the chilled meat 
trade in this country demands a really good system of 
refrigerating cars, and this would seem to he in the 
direction I have indicated.” 
* 
*K OK 

M. Ducretet has devised an apparatus which, by the 
expansion of liquid carbonic acid, produces quickly a fall 
of temperature to 70° or 80° below zero C. It consists of 
two concentric vessels, the inner of which contains in al- 
cohol a serpentine metal tube which connects by a tube 
with two stop-cocks with the carbonic acid reservoir out- 
side, and opening below into the spaces round the inner 
vessel in which are pieces of sponge saturated with 
alcohol. This double-walled vessel is inclosed within 
a box. One stop-cock is opened wide, the other slightly, 
carbonic acid passing through the coil like snow, and 
turning to gas with great temperature reducing effect. 
Any of it not vaporized in the coil is dissolved by the 
alcohol in the sponges, 
through the tube passing through the outer box. 


and finally the gas escapes 
The 


apparatus is called a cryogen. 





PIPE LINE REFRIGERATION. 
The advantages claimed for pipe line refrigeration 
over the older methods with ice may be epitomized as 


follows: ‘‘The direct expansion of a liquefied gas pro- 
duces quicker freezing, and makes it possible to main- 


ZAG LOM OL 
regulated dry refrigeration can be delivered through a 


tain a uniform, dry, cooling temperature. 


pipe cheaper than a ton of ice can be delivered by a 
team, and a ton of melting ice will only do three-tenths 
as much of the work required as a ton of dry, regulated 
refrigeration. Ice can be made by this system at the 
same time that the plant is in operation for cold storage 
and pipe line work, making the cost less than by other 
processes. A dry atmosphere is one of the most essen- 
tial conditions in preserving food, it being possible to 
preserve meat even in a warm atmosphere for an almost 
Water and 


vapor from melting ice or brine of a fluctuating coldness 


indefinite period, so long as it is kept dry. 


saturate the contents of ordinary refrigerating chambers. 
The damp air absorbs the odors of various dishes, and 
communicates them to each other, all of which is avoided 
by dry refrigeration.” 





In Siberia the cold in winter is so intense that meat 
defies the butcher’s knife, and some of the salesmen place 
their animals in fantastic positions before freezing them. 
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PROJECTED PIPE LINES. 

The Pennsylvania Cooling Co., of Allegheny, Pa., 
are constructing a plant in that city to furnish artificial 
refrigeration through a system of underground pipes to 
each residence and store in the city. The Allegheny 
market house is now being fitted up with the system, 
The 


company will first supply the butchers of the market, 


and in a short time it will be ready for operation. 


and, if successful, will extend its plant and supply all 
who want it, having already obtained right of way from 
councils to lay pipes through the streets. The system, 
which is a patent of Edward Armstrong, late chief of 
the department of public safety, consists of a main line, 
with connections for each individual, running through 
The 
fluid consists of salt water or brine, treated in the same 
When 


20 to 30 degrees below freezing, it is forced through 


the ice box and out, and rejoining the main pipe. 


manner as manufactured ice. it reaches from 
the pipes, making the circuit of the lines and back to 
the plant again. The connections to the ice box con- 
sist of coils of pipe, which take up very little room, and 
freeze everything in it. The officers of the company 
are A. J. Laurence, president; W. A. Ford, sec- 
retary; C. H. Hetzel, treasurer; directors, Samuel 
Grier, Barton Grubbs, R. C. Tannehill, 


J. C. Hetzel and James McAfee. 
yee 
A franchise to a similar corporation, 
the 


been granted by the board of aldermen 


Economy Refrigerating Co., has 
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pany say they will begin work inside of thirty days. 
The process to be used is the O’Keefe process of brine 
circulation. The St. Louis Automatic Refrigerating Co. 
has also applied for a similar franchise in the same city. 
DISTILLERY ARTIFICIAL REFRIGERATION. 

In the manufacture of spirits artificial refrigeration 
can be used in a similar manner as in the brewery. In 
the distillery also, at times, a refrigeration of certain 
rooms, as, for instance, the fermenting rooms, becomes 
necessary. This, of course, can be accomplished in the 
same way as in breweries, either by introduction of air, 
direct expansion or cooled brine circulating in pipes. In 
many cases it becomes also necessary to effect a quick 
refrigeration of the mash, which is done by cold water 
circulating through pipes. In these cases the cooling 
water may also be furnished by artificial refrigeration. 
Such water may also be used in place of ice swimmers, 


etc. More especially is the water cooled by artificial 
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SECTIONAL VIEW OF DISTILLERY ARRANGED FOR ARTIFICIAL REFRIGERATION, 


of Brooklyn, N. Y., 


nance to 


the mayor permitting the ordi- 


become local law without his signature. 
There was the usual newspaper howl about giving 
away valuable franchises; but it does not appear that 
any one was willing to give anything for such a privilege, 
this idea in artificial refrigeration being as yet too much 
in the experimental stage to warrant a very great in- 
vestment for franchise privileges only ; although, un- 
doubtedly, the idea is practical and will soon be com- 


mercially valuable and in extensive use. 


The Kansas City council has been applied to for a 
franchise by E. H. Phelps and others, of that city, legally 
known as the O'Keefe Public and Private Combination 
Refrigerator Co., to lay refrigerating brine conduits 
through certain streets of that city to provide refrigera- 
tion from acentral plant. The projectors say that 2,000 
feet of conduits will be laid inside of two years, and that 


work thereon will begin within six months. The com- 


means applicable for the refrigeration of the distilled 
spirit, which should be done as quickly and as thoroughly 
as possible in a distillery. The accompanying sketch 
shows a sectional view of a distillery arranged with arti- 
ficial refrigeration. The cooled brine is used for the 
refrigeration of the fermenting rooms, cooled spring 
water is used for pocket swimmers in the fermenting tubs 


and also to cool the mash and the product of distillation. 


AN ARTIFICIAL ice rink has been prepared for the amuse- 
ment of the sons of Emperor William, of Germany, in 
the garden attached to Schloss Bellevue, in the Thier- 
garten. The young Crown Prince and Prince Fritz are 


good skaters. 


Mercury freezes at 40 deg. below zero. Whenever 
the thermometer correctly indicates that temperature, 
mercury will freeze. Sometimes, though very rarely, that 


temperature is reached in the United States. 
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NATURAL ICE NEWS. 


The hot weather which began late in July, and 
extended through the month of August-—parts of which 
month gave the country a roasting such as is seldom ex- 
perienced north of the fortieth parallel—gave a decided 
impetus to the ice trade; and in the great Maine fields 
the market has been better than for a year or two. 

‘‘Along the Penobscot, the ice business,” says one 
correspondent, on the roth of August, ‘‘is dull, although 
one coming up the river would think that a large amount 
was being shipped. There are numerous vessels loading, 
and among them more four-masters than have been seen 
here at one time for a long while. Ice has been goinga 
little slowly, however, few sales being made for over 
eighty cents, while some were not quite up to that figure. 
A good proportion of the ice now being shipped is to 
fill contracts covering a term of years,and ata small sum.’’ 
Another writer, a few days earlier, says, however: ‘‘The 
continued activity of the ice trade on the Penobscot is 
simply a hint of still better business to come. If signs 
do not fail all of the ice houses will be filled this winter.” 

There is no mistaking the activity on the Kennebec, 
however. A Gardiner correspondent, August 7, says: 
‘«Tt is a general impression that ice shipments from the 
Kennebec this season have been small, and but little if 
anything is being done by the ice companies. The talk 
that has been made in the papers about ice machines has 
led people to suppose that in a short time Kennebec ice 
would be left in the river, and that the valuable ice 
plants would become worthless. A day along the river 
last week among the ice houses presented a different ap- 
pearance, at present, at least. We found at all the dif- 
ferent ice houses fifty-one large three and four-masted 
schooners, loading and awaiting cargo. Few were of 
less than 600 tons, and many were of over 1,000 tons 
carrying capacity. On the whole, the fleet would carry 
off something over 30,000 tons. 
cost their owners less than $15,000, and several cost 
over $60,000, therefore quite a sum of money lay at 
anchor in the river. 

‘« There were fourteen different crews loading, each 
having some forty-five men at work, making in all some 
630 to 650 men. The companies are paying from $1.75 
to $2.25 per day for labor, according to what position 
each manfills. An average rate would be about $1.87. 


«« The various companies have shipped about the fol- 


Not one of these vessels 


lowing amount: 


Captain Rich, Farmingdale..........-.--+++++e seers: 35,000 
Knickerbocker Ice Co., Old Orchard...........+.++++: Emptied 
Knickerbocker Ice Co., Farmingdale...........-..-..-. Emptied 
Knickerbocker Ice Co., Randolph........--.-++++++++- 3,000 
Haynes & Lawrence, Randolph.........---+.+++ +++ 6,000 


Knickerbocker Ice Co., Smithtown .......-...-..-+++-- 50,000 


Great Ballss Pittstomvscss-=- 52st ce ere ae tener 25,000 
Independent, Pittston........... ceseeee sree eeeeeees 35,000 
Clark & Chaplin, Pittston.........-.+:.ssseeeteeeeeees 30,000 
E. D. Haley, South Gardiner...........---++-++++++-- 20,000 
Arthur Berry, Dresden........-..--+++++eseee essence 20,000 
Cochran & Oler, Dresden.........--.-+005 seeeteeees 40,000 
Haynes & DeWitt, GEO LOM Meiners iss ce eke 35,000 
Knickerbocker, Iceboro.....--.++++: GS Ula wom LE 20,000 
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Morse: ce! Co.wbincol nea mene a rtar Grnet sce cisjs <2 Emptied 
Morse cexGou Modockes sammie itches «cron ts ctr arene 10,000 
Morse-[ce Comalslandimecmce tiers ae cele cote ice se ts sills = Emptied 
Miorsevice Cotakichmondtamnancumemdeecces so. a 10,000 
Reusselly Richio me caret use oF eee eto Fs eae Emptied 
Russells Ki chin Oncaea en aie 2 ear 15,000 
Russelitas Com Dresden: oc aeteerk sepaecinntcc cn item Mek 20,000 
Koickerbockers swell lSian Gl aramppree et tere = risers ese Emptied 
Clarice ChaplinaBbowdomnliain: series ieee 20,000 
hinesGroverlce Conebowdoinham eer asset ce acters - Emptied 


‘« Already several houses have been shipped all out, 
and repairs are under way to fit them for next winter’s 
filling. 

‘‘The Morse company are putting their Gardiner 
and Pittston houses in shape to fill the coming winter, 
and are building a shipping run at the Pittston houses. 

‘The Knickerbocker company commenced building 
a shipping run at the Chelsea houses Monday. 

‘‘It is said that the Clark & Chaplin Co. will rebuild 
the Bowdoinham houses this fall. 

‘Nothing has yet been done by the Knickerbocker 
company toward rebuilding the Farmingdale houses that 
were burned this summer. This is too good a property 
to be allowed to lie idle a great while, and it is expected 
that a new house will be put up this fall or winter.” 

It is safe to say that a big crop will be harvested the 
coming winter. 





——Jos. Strope, Keokuk, Iowa, is building a new ice house, 
80 100 feet. 
Palmyra, Wis., is shipping ice to Chicago at the rate of 
three to four cars daily. 
The Union Pacific Railroad Co. is rebuilding the ice 
house at Ogden recently burned. 


The Kinney, Force & Little ice house, recently burned 
at Struble’s Pond. N. Y., will be rebuilt this fall. 


The Moline Ice Co., Moline, Ill., has closed a contract 
with Armour & Co., packers, to supply several of their local de- 
pots with ice. 

—tThe Independent Ice Co. has been organized at Denver, 
Colo., to compete with the Denver Ice and Cold Storage Co., sell- 
ing Buffalo Park ice. 

—Mullon & Sons, of Albany, have bought the site of the 
old Wilbur ice house at Bath, and will build a house there, to 
be filled next winter. 


The large ice houses owned by Moore & Roby, Man- 
chester, N. H., have been taken down, and the lumber will be 
utilized in building operations now under way. 


——All the ice in the lower houses of F. W. Ayer & Co., 

Bangor, Me., has been shipped,and it will not take long to empty 
the upper houses. At the upper house the barge S. R. Meade 
is taking a cargo of 1,500 tons for Philadelphia. 
One of the large ice houses between Lake Village and 
The Weirs, N. H., which was partially demolished by snow last 
winter, is being repaired. It is the intention of the owners to 
fill their houses with Winnipiseogee ice the coming winter. 


— Several of the ice houses of the J. F. Woodbury Ice Co., 
Bangor, Me., built two years ago, have tumbled or been torn 
down, and during the past month another was demolished, leav- 
ing several hundred tons of ice exposed to the weather. Only 
one more house owned by this company still remains standing. 


—The Chautauqua Ice Co., of Pittsburgh, Pa., will soon 
begin the erection of a seven or eight-story addition to their al- 
ready large building on Pike street, tenth ward, upon the com- 
pletion of which radical changes will be made in the present 
structure to bring it into line with modern ideas and require- 
ments. The addition and improvements will cost in the neigh- 
borhood of $125,000, 

——There would seem to be plenty of ice in Salt Lake, for 
a local paper says a prominent dealer of the city is making 
twenty-five tons of manufactured ice per day, and is besides 
bringing down three car loads daily from the Parley’s canon ice 
houses. As the company has seven houses up there full of 
ice, and the other dealers are well supplied with the frozen 
product, there is not much danger of any shortage this trip. 


—tThe Arctic Ice Co., Messrs. Nicholson & McNaughton, 
proprietors, at Winnipeg, Manitoba, was organized in 1883, with 
storage houses for 2,000 tons, which has been repeatedly in- 
creased until now their houses hold 5,000 tons. They do a large 
ice business in mid-winter by supplying ice to consumers for 
melting, the melted water, free from alkali, being preferred to 
the hard water supplied by the water company. They also 
supply the Canadian Pacific Railway. Both gentlemen are 
natives of the province of Quebec, and both are quite young 
men, 
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TRADE CORRESPONDENCE. 


A GOOD LOCATION FOR COLD STORAGE WAREHOUSE—EVOLUTION IN 
ICE MANUFACTURING—A QUESTION FOR ICE MANUFACTURERS, 


(The publishers of Ice AND REFRIGERATION do not hold themselves 
responsible for the opinions expressed by correspondents on any topic; but 
these columns are at all times open for the discussion of subjects of inter_ 
est to the trade. Our readers are cordially invited to contribute to this de- 
partment by giving their views on questions propounded, or by suggesting 
original topics for trade discussion, Anonymous letters will receive no 


attention whatever.—Eb.} 


A GOOD LOCATION. 


Central, ILL., July 30, 1891. 
To the Editors of \cE AND REFRIGERATION: 

GENTLEMEN.—In reply to your inquiry concerning the or- 
ganization of a cold storage company—a company was organized 
here last winter, but no factory has been built. The projectors 
dropped it, stating that next year they would go ahead. Pit- 
tinger & Davis, coal miners and ice dealers, were the chief pro- 
jectors. 

In this connection I will say that Centralia is a most im- 
portant point for ice making and cold storage. All, or nearly 
all, the ice used in this section is shipped in from the north, or 
from ice factories. Centralia has railroad connections with com- 
veting lines to all points, and is the center of the largest fruit 
producing region of the west. Inthe immediate vicinity of Cen- 
tralia there are thousands of acres of apple and other orchards, 
some bearing and others new. A cold storage house would be 
filled to its utmost capacity. Fruit shipped from Centralia, that 
goes into cold storage in Chicago, would, if gathered in one place, 
more than fill any one storage house there. One of our fruit 
dealers last winter had fruit in cold storage in nearly every im- 
portant city in the west. All the necessaries for such an enter- 
prise are here in abundance—cheap fuel, plenty of water, ship- 
ping facilities; in fact, everything that could be desired. 

I have mentioned these points in the hope that if any one 
interested is desirous of finding a location for such an institution, 
they will take Centralia into consideration, C2 D Dusms: 


EVOLUTION IN ICE MANUFACTURING. 


The term evolution is nowadays employed to denote a pro- 
gressive unfolding, or growth; and describes in a very complete 
way the history of all important machines and processes in in- 
dustrial development. This evolution is not anideal matter; on 
the contrary, it is a business one that must be taken into account 
—the same as taxes or an expense account. Every improve- 
ment of any importance comes down to a standard of ‘*‘ Common 
practice through a course of evolution.” 

The improvements in machinery for the manufacturing of 
ice have been no exception to this rule, but have in a few years 
developed from the inefficient to its present comparative effi- 
ciency. Failures have marked the pathway to the results which 
have crystallized into ‘‘common practice,” but invention is 
still on the alert. 

‘*Common practice” has settled on ammonia as the best 
agent to absorb heat (or generate cold), and as it is a very sub- 
tle gas ‘‘common practice” has adopted the use of extra 
strong pipes and fittings, engines and compressors made with 
extra care and strength to hold and circulate it, as the only 
means of preventing waste and loss of so expensive an agent. 
‘*Common practice” has established two different systems of cir- 
culating the ammonia. One, known as the compression system; 
the other as the absorption system. Both are successfully used 
for that purpose. ; 

‘*Common practice’’ has settled on two systems of freez- 
ing: One, known as the can system, is very generally used; the 
other as the plate system, the ice from which is very superior. 
In both of the above systems bripe is used as a secondary medium 
to transmit the cold obtained by the expansion of the liquid am- 
monia into gas to the water to be frozen. Brine is expensive 
and wasteful, as well as destructive to the metals with which it 
comes in contact. To avoid this, freezing cells on the plate sys- 
tem have been made, with the ammonia pipe coils fastened to and 
between two iron plates, no attempt being made to have the 
cells water tight. All that have thus been made are working 
very successfully, doing more freezing per square foot of sur- 
face thanthose using the brine; and the cost of such cells is less 
than the brine cells. Some inventors have gone a step further, 
by freezing directly on the coils of pipes. In this case the chill- 
ing current has only about one-eighth inch of metal to pass 
through to its work; but the difficulty has been heretofore to 
harvest marketable blocks of ice from such irregular surfaces as 
the coils of pipe present. That difficulty is very nearly if not 
quite solved. When this is done there would be no further use 
for brine or plates. It would also apply to the can system. » Dis- 
tilled water, indispensable to producing good ice in the can sys- 
tem, would not be required, as with the less expensive filtered 
water better ice could be produced if the cans are removed. 
These improvements, thus gradually developed, may ere long be 
crystallized into ‘‘ common practice.” 

The essential elements of commercial success in the ice 
business are: A near-by market, cheap power, the best ma- 
chinery and a liberal supply of pure, cold water. (Artesian 
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wells are quite sure to pay a good percentage on their cost.) 
These requisites, coupled with judicious management, are about 
as certain to return a reasonable profit as any other business if 
confined within the limits of the middle, western and southern 
states. Manufactured ice is rapidly becoming popular with con- 
sumers. A feeling is pervading the community, in most cases 
well founded, that natural ice often contains the germs of dis- 
ease; and as the population increases in the vicinity of the 
sources of supply of the natural article, it is more and more lia- 
ble to contamination. It needs but little foresight to predict the 
effect of this in the near future, coupled with the increased sup- 
ply of manufactured ice, of pure quality, at low cost. 

This evolution is not an ideal matter; on the contrary, it is 
a business one that should be ‘‘taken into account” by those 
whose interests will be affected by the change. 

LEA Pusey. 


QUESTIONS FOR ICE MAKERS. 


Is there any economy in adopting the Corliss engine to 
furnish the power requisite to drive the compressors, either sin- 
gle or double-acting, for ice making alone? Experience has 
necessarily taught us, both as proprietors and engineers of ice 
making plants, that to enable us to make a marketable and ser- 
viceable ice, it should have as near or even a better appearance 
than lake ice has. To produce this effect, after various and ex- 
pensive experiments, we find ourselves compelled to adopt the 
now prevailing idea of using the condensation either from the 
exhaust or from live steam from the boilers, as the case may be, 
usually termed distilled water. 

Now the first question is, providing we endeavor to use our 
exhaust exclusively for producing enough condensation to supply, 
say, a 50-ton plant, we find from experience, that by using the 
common double-ported slide valve engine as the driving power 
of the compressors, we had a sufficient quantity of condensation 
to make our full capacity per twenty-four hours, with none to 
waste; on the other hand, where we used the Corliss engine,we 
found that, to supply the deficiency of water from the condensa- 
tion of the exhaust, we were compelled to run a live steam pipe 
directly from the boilers to the condensers for the purpose of 
supplying the condensers with more steam. 

Without stopping to discuss the origin of the steam, for 
which we must look to the coal pile, as in every other case, let 
us suppose that we are limited to a supply of cold water. We 
know that exhaust steam, after it has thrown the percentage of 
its original power to the engine, would be much easier condensed, 
and with a great deal less water, than steam taken directly from 
the boilers; so that a question of cold water must now enter 
into the calculations. If we must use more cold water, which is 
very often very costly, it certainly must be added to the first 
cost, so that we now come down to the mere supposition, if we 
use the Corliss engine, recognizing its superiority over any other 
engine of the slide valve make, we will have considerable study 
to discover which is the most economical. 

These questions would not apply with the same force where 
an abundant supply of cold water can be obtained, knowing the 
remarkable facility whereby we can absorb heat by the applica- 
tion of cold, so that in case of being compelled to use live steam 
it would readily be absorbed simply at the cost of the steam. 
The above proviso as to an abundant supply would be the ex- 
ception to the general rule, as from the writer’s experience, he 
has found any additional supply over a limited quantity was at 
a considerable additional cost, so that now, with all things con- 
sidered, as first cost of machine, supply of cold water, wear and 
tear, liability to accident, and cost 3 repairs and stoppage (the 
last a very expensive matter in ice making) must all be left to 
the judgment of those using machines and those anticipating 
using them. Differences of opinion always .will exist, and no 
doubt it is well they do, as these differences always leave an 
opening for the student; and the object of these questions is 
based on a plain mechanical experience, without prejudice or 
partiality to any one of the numerous and meritorious ice ma- 
chines and condensing devices. ALEx. GiBBons, “ugineer. 


U.S. A. ICE MAKING. 


BROWNSVILLE, TEX., August 20, 18gr. 
To the Editors of IcE AND REFRIGERATION: 

Ice manufacturing here has been unprofitable this year. 
The business is very limited, and there being two local com- 
panies, besides the two machines at post Fort Brown, the busi- 
ness has been divided up so that the town machines will stop 
operations, The Frontier Ice Works have done so already and 
the Rio Grande works will soon have to do so. 

The government, through the Hospital Department at Fort 
Brown, are guilty of obtaining and holding the largest consum- 
ers. Their facilities for making ice are such that they can cause 
the machines in town to runat aloss or stop. We consider that 
under an administration that has for one of its cardinal princi- 
ples protection to home industries, wherever she has the power 
to prevent an injury to private enterprise in manufacturing, she 
herself should not be a competitor for local trade in making ice, 
and thus cause loss to private capital invested in ice plants. 

FRONTIER IcE Works. 


_ The Kansas City packing houses take credit for export- 
ing to Europe 5,000 cars of pork annually. 
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subjects covered by ICE AND REFRIGERATION, 


MORE GOOD WORDS. 


The publishers have received so many expressions of 
hearty commendation for good work that it would be 
most uncourteous not to acknowledge them. We have 
heretofore published a large number of such kindly 
letters, and herewith print a few more, as an expression 
of our appreciation of the thoughtfulness of our friends 
in thus expressing their approval of the work thus far 
accomplished by Ice aND REFRIGERATION, 
thank the writers, and assure them, as all other readers 


We again 


of this journal, that we shall still further demonstrate 
that Ick AND REFRIGERATION will ever be in the van of 
all that is of interest in the field of ice and refrigeration 
in all its branches. 


(Jas. A. SmiruH, St. Louis.] 

You have ‘‘struck it rich’—you have a “‘big thing on ice.” 
(Lours A. HAUSTETTER, Pres. and Supt. CONSUMERS Ice Co., Philadelphia. | 

We most cheerfully subscribe to IcE anD REFRIGERATION— 
a needed journal to ice manufacturers, providing the proper in- 
terest is always displayed for the interests of the trade, to which 
I consider you have made a noble effort. We heartily wish you 
great success. 

(A. L. Dorr, Genl. Supt. DiAaMonD Ice Co., Wilmington, Del.] 

The first number of IcE AND REFRIGERATION has been read 
and greatly appreciated. 

; (Tuos. A. Scorr, Philadelphia.] 

I am more than pleased with Ice aND REFRIGERATION. As 
I have been in this business a number of years, and always look 
for new information on the subject, I consider your journal just 
what we need. 

(GARLOCK PACKING Co., Palmyra, N. Y.] 

Vol. I, No. 1 of Ick AND REFRIGERATION is received, and we 
consider it the finest specimen of trade journalism that has ever 
come under our eyes. * * * Our advertisement shows the 
marks of an artist, and we are more than pleased. 

[Fort WorTH Ice Co., N. WALLERICH, Sec. aud Treas., Fort Worth, Tex.] 

We received the first copy of Ice AND REFRIGERATION sev- 
eral days ago. To use a hackneyed expression, it undoubtedly 
“fills a long felt want.” We read with great interest the article 
by John E. Starr, on ‘‘ Non-conductors of Heat.” Much good 
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will result from these experiments. The most common defect 
in the construction of the average ice plant is in the ice house. 
We think we have already been benefited ten times the amount 
of the subscription price by the information contained in your 
first issue. We wish you ‘‘God speed” in your venture. 


[W. S. Warr, Manager JACKSONVILLE REFRIGERATOR ICE WorKs, Jack- 
sonville, Fla.] 
Your first number of IcE AND REFRIGERATION was an in- 
structive and thoroughly first-class paper. If kept up to that 
standard it must be a success in every sense. 


LE. V. De Coppet, Inventor of Ice Machines, New Orleans, La.) 

Your journal is of the highest interest to me, having been 
indentified since 1868 with the first Carré machine put up in this 
country, and having made the first compression refrigerating 
ice machine of any record, using anhydrous ammonia, etc. 


[J. W. ALLINDER, Cincinnati.] 
I find IcE AND REFRIGERATION full of interest, and a valuable 
journal to those engaged in the ice and refrigeration business. 


(CONSUMERS ICE Co., San Francisco.] 

Allow us to congratulate you on your success in providing 
special information upon the subjects of ice and refrigeration, 
in the two numbers of your paper we have received. We do 
not know of any subject that people generally know so little 
about as machine ice and refrigeration; and you will deserve 
great public credit and esteem in pursuing the course laid out. 


(Geo. W. Decker, of Morris & Decker Manufacturing Co., Newport, Ark.| 

I congratulate you on your production of IcE AND REFRIGER- 
ATION. May she never melt, but be able to stand all the breezes, 
be they hot or cold, and come out at the end of a useful life, 
well preserved under the influences of that which she represents! 
(No bouquets, thanks!) 


[BreMILuER Ice Co., Baltimore. | 
We must say we are well pleased with Ice AND REFRIGERA- 
Tion. We wish you much success. 


[FRONTIER ICE WorRKS, Brownsville, Tex.] 

Your new publication, Ice AND REFRIGERATION, has been 
read by us. It fills a niche heretofore vacant, and a want long 
felt by all interested in the manufacture of ice. Now. we have 
somewhere to look for all required information; for all that is 
new in improvements in ice machinery; an authority where quese 
tions can be asked and answered, which may be beneficial to 
others besides the inquirer; and where instructive theories and 
practice may be discussed. Your advertising columns will also 
be useful to your readers. May you be successful and pros- 
perous with IcE AND REFRIGERATION, 


{J. A. Dor, SourH OMaHwaA IcE Co., Omaha, Neb.] 
I consider Ice AND REFRIGERATION a valuable journal to 
those engaged in the ice business, and supplies a long needed 


necessity. 
[Gro. A. BuRRouGH, Providence, R. I.] 
I am much pleased with IcE AND REFRIGERATION. Itis well 


gotten up, and about perfect in every respect. 
(J. M. Bassert, Supt. and Eng. WEATHERFORD LIGHT AND IcECO., Weath- 
erford, Tex.] 

Ice aND REFRIGERATION fills a long felt want. I shall be 
pleased to give you my support and aidin any way I can. 

[HuGu Locan, San Francisco. | 

I have been handling refrigerators ever since 1854, and often 
looked for something good in that line; but I will give you the 
credit for striking the key note. ‘‘ Long may you wave.” 

(A. H. Hurcnison, Kansas City, Mo.] 

I must, among the rest, send you my congratulations upon 
the style of IcE AND REFRIGERATION, which, however, does not 
exceed my expectations after having known so long and well of 
your success with 7he Western Brewer. 


Iv 1s commonly supposed that ice would be thicker on 
still water—a lake or reservoir, for example—than it 
would bein the mid channel of aswiftriver. According 
to observations made by the Davenport (lowa) Academy 
of Sciences, however, when ice is nine inches thick on 
the lakes, the channel ice is eighteen inches thick on the 
Mississippi river. 
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SOUTHERN ICE EXCHANGE. 


[ OFFICIAL. ] 
Cc. W. Betse, Vice-Pres. 
Chattanooga, Tenn, 


W. J. Rusu7ron, Pres, 
Birmingham, Ala. 


W. H. Howe, Treas. 
Nashville, Tenn. 


SOUTHERN IcE EXCHANGE, 
PRESIDENT’S OFFICE, ( 
BIRMINGHAM, ALA., August 18, 1891. 


A. E tis, Secy. 
Columbus, Ga, 


GENTLEMEN: The Southern Ice Exchange desires to obtain 
reliable information regarding the volume and condition of the 
manufactured ice trade of the south, and request your answer to 
the questions appended. 

It is believed that a thorough understanding of the condi- 
tion of the business would prevent the erection of machines in 
various sections where the production already exceeds the de- 
mand. 

No one for a moment doubts that the extraordinary season 
of 1890 has been a disastrous one to the ice manufacturers, by 
causing the erection of many unnecessary plants, and the con- 
sequent ruinous competition. 

For investors in these plants there can be no adequate re- 
turn on the investment. 

The Exchange will publish the general information received 
of value to the trade in IcE AND REFRIGERATION, Chicago, IIl., 
the organ of the Exchange. 

Make your answers full, writing ‘‘confidential” after any 
information not for general use. 

Also give information how ice is delivered, whether at the 
door or into coolers, whether you wash it for customers, whether 
you give *‘ Bar Pieces ” to your saloon trade. 

How many deliveries per day, and any information of 
interest to the trade regarding business methods, books or tick- 
ets used, method of checking against drivers, allowance for 
leakage on wagon trade. Yours respectfully, 

Box 6. W. J. Rusuron, President. 


QUESTIONS FOR THE USE OF THE SOUTHERN ICE EXCHANGE. 


City eee ee hne wates ae 1 States, oy. ase aan eer ee ena 
Firms Or Com panyic.. 2 dude oe cue pase eae ete ee ee 
Number of machines.......... Made by. nto pmceticeen ents 
When erected........ .F. -ACtial dally production=y nem 
Sales: January, 100, to.July-390)a800).nu. 4s ee eee enti 

Ps ae 1891 se BO, ESOT srt ctor alae eons reece tee a 
PXICES WINTOOO ioe techies, cree iti TSO, =e ocr nee eee 
Gondition-of ipade\im) 1890... <sa..8. aca ene eee eae 

A a TOOT. hy on % ciaorectetts ms Mele teen erate ake ion oe 


What do you estimate the cost of production per ton........... 


What do you estimate the cost of selling per ton......  ....... 
(Not by the day, but for the whole six months.) 

Has the investment been a profitable one?.................0.... 

Have your prices been affected by breweries or their agents 

selling OF PiVINng AWay- ICE? a. «401. sheer ee eee: 


LIVING ROOM REFRIGERATION. 


It will be of interest to readers of Ick AND REFRIGER- 
ATION, Who recall the article in the July issue entitled, 
‘Refrigerating by Street Mains from a Central Plant ’— 
being a description of the system as operated in St. 
Louis, by the St. Louis Automatic Refrigerating Co.— 
to know that the company has had their system in oper- 
ation for two or three weeks in their first living room,and 
that their experience so far has shown the system to be 
an entire success when utilized for this purpose. 

The room so cooled is a restaurant and beer hall-on 
the line of their street pipe line on Market street, be- 
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The restaurant has 
about 75X25 feet floor area, and was especially fitted up 


tween Third and Fourth streets. 


and decorated to carry out the idea expressed by the 


? 


proprietor, who calls it the ‘‘Ice Palace” on his sign. 
The walls have been covered by a scenic artist with 

representations of incidents in the Kane Polar Expedi- 

tion,and also with sleighing scenes and other frescoes of 


, 


a frigid character. The ‘‘ expansion piping” is placed 
on the wall about half way between the ceiling and floor, 
in three sections, or grills. The show window is in- 
sulated with double glass, forming the front of a show 
box which contains the proprietor’s name, made up of 
expansion piping,so that the letters are always covered 
with a heavy coating of frost, making a very striking 
Such portion of the 


expansion piping in the room as it is necessary to use to 


appearance from the sidewalk. 


maintain the temperature is also covered with frost, so 
that the evsemble is as pleasing to the eye as the cooled 
atmosphere is comfortable to the body. 

No difficulty is found in maintaining any desired 
temperature in the room, no matter how crowded it 
With the ther- 
mometer at go deg. to 95 deg. outside, the room is easily 


may be or how warm the air outside. 
kept at from 68 deg. to 70 deg. This temperature has, 
however, been found to bea little too cool, as it was 
feared that so great a change might prove injurious to 
the health. A temperature of 72 deg. to 75 deg. has, 
therefore, been adopted, when the temperature on the 
street registers from 85 deg. to go.deg. A small exhaust 
fan is used to remove the tobacco smoke and vitiated 
air, so that the room is at all times not only cool but 
clean and clear of all objectionable odors. 

The company has finished their pipe line on Sixth 
street as far north as Olive street, and have their entire 
piping force at work piping and connecting up boxes on 
They will soon start laying 
pipes north from Market street on Second and Third 
streets, reaching into the butter and commission house 
district. 


the new portion of the line. 


THe publishers of Icke anp REFRIGERATION would 


suggest to ice manufacturers the desirability of having 


this paper called to the attention of their engineers, all 
of whom should be subscribers, and many of whom 
would be, doubtless, if the paper were called to their 
attention. 


NEW BOOKS. 


JAHRESBERICHT UEBER DIE LEISTUNGEN DER CHEMISCHEN TECH- 
NOLOGIE FUER DAS JAHR 1890. Von Dr. Ferdinand Fischer. 
Leipzig, 1891. Otto Wigand’s Verlag. 8vo, paper, pp. 1242; 
PLIGEs Viet, 

This is the thirty-sixth annual volume of this series, which 
was commenced by the late R. v. Wagner, each volume giving 
an exhaustive review of the progress in the various branches of 
technological chemistry during the preceding year. The refer- 
ences on articles of food and drink alone cover a space of over 
300 pages, and are a complete review of this subject. The value 
of the work is greatly enhanced by a system of exhaustive in- 
dexes. 


BACTERIOLOGISCHE D1AGNosTIK. Von James Eisenberg. Ham- 
burg und Leipzig, 1891. Verlag von Leopold Voss. 8vo, 
paper, pp. 510; price, M. 12. 

This work contains a systematic and classified description, 
arranged in convenient tables, of all bacterial forms, including 
fungi, and is doubtless a great help to any one interested in 
bacteriological investigations. An appendix of some fifty pages 
gives an epitome of the methods and processes employed in 
bacteriological research, 


———. 
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ANSWERS TO CORRESPONDENTS. 


EFFECTS OF AMMONIA ON COMPLEXION—NATURAL AND MANUFACT- 
URED ICE—THEORY OF COLD STORAGE—TO REDUCE 


TEMPERATURE IN COLD STORAGE ROOMS. 


(This department of Ice AND REFRIGERATION will be conducted for 
the benefit of the trade generally, as well as individuals, and all competent 
inquiries will be given timely aud proper attention, precedence in all cases 
being given to such questions as are of general rather than of individual in- 
terest.—Ep.] 


To the Editor: | have noticed lately in several papers and 
periodicals, short articles on the poisonous effects of inhaling or 
absorbing ammonia gas. Are there any foundations for these 
articles? I quote you the following from the Chicago Tribune 
of arecent date: ‘‘ The effect of ammonia on the complexion 
is directly the opposite to that of arsenic. The first symptom 
of ammonia poisoning which appears among those who work in 
ammonia factories is a discoloration of the skin of the nose and 
forehead. This gradually extends over the face until the com- 
plexion has a stained, blotched and unsightly appearance. With 
people who take ammonia into their systems in smaller doses, as 
with their water and food, these striking symptoms do not ap- 
pear so soon. The only effect of the poison that is visible for a 
time is a general unwholesomeness and sallowness of the com- 
plexion.” F. W. A. 

Answer.—We have tried to find the above-mentioned 
Tribune article, in order to ascertain on what authority it 
but our own 
knowledge we can neither deny nor affirm the assertions 


is based, have not succeeded. From 
made therein; but as far as the work around an ammonia 
refrigerating plant is concerned, we have never heard of 
any complaints akin to ailments mentioned in the above 
quotation. In ammonia factories, however, it may bea 
different thing. 

To the Editor: (1) If you place two cakes of ice of, say, 200 
pounds each, one of artificial ice and the other natural ice, in 
the ice box, which will last the longest length of time? 
artificial ice the purer? 


(2) Isnot 


Answer.—(1) Itis held that manufactured ice is frozen 
more solidly than natural ice, 7. ¢., it contains less air, in 
_which case it would melt more slowly than natural ice. 
(2) Ice manufactured of filtered distilled water is chem- 
ically pure; natural ice frozen on unpolluted water is 
probably equally as pure. Natural ice from polluted 
courses is likely to be impure; ice manufactured of im- 
pure water is also likely to be impure. To obtain pure 
ice in any way, pure water must be frozen. See article 
in August issue of Ick AND REFRIGERATION. 

To the :ditor: How is the action of cold storage in pre- 
serving provisions to be accounted for, or how is it explained? 

CawWe 

Answer.—Simply by the fact that the fermentative 
changes, or decompositions, which cause the destruction 
of perishable goods, cannot proceed at the low tempera- 
tures maintained in cold storage establishments. 

To the Editor: Can meat be kept from putrefaction in an 


atmosphere of carbonic acid, excluded from the atmosphere? 
Hab. 


Answer.—\lf the meat could be sterilized, or freed 
from all bacterial germs, in some other way, it would 
keep in an atmosphere of pure carbonic acid gas; other- 
wise it would only do so in a measurable degree. 

To the Editor: 1s it possible, in your opinion, to keep a 
storage room as cool by ice as it is by artificial refrigeration? 

Grobe 

Answer.—No, not with ice alone, but if the ice is 
mixed with salt, or if a brine made of ice and salt is 
pumped through coils in the storage room, it can be done; 
but, of course, this would be also a kind of artificial re- 


frigeration, 
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To the Editor: How can IJ ascertain approximately the re- 
frigerating capacity of an ice machine, brine system? 
Kae 
Answer.—Take the amount of brine which is refrig- 
erated per hour, in pounds, multiply by 0.85, 
the difference between the temperature of the outgoing 


and incoming brine, divide this product by 11,830; this 


and with 


will give the refrigerating capacity in twenty-four hours, 
equivalent to tons of ice. 





——The Denver Packing Co. has increased capital stock 
from $300,000 to $600,000. 


——Work on the new stock yards between Minneapolis and 
St. Paul has been resumed. 


——The new packing house for the Kingsburg Packing Co., 
Fresno, Cal., has been completed. 
——The Keokuk pore packing house laid off forty-five hands 


July 28, on account of scarcity of hogs. 

——The Bloomington pork packing house was damaged to 
the amount of $1,000 by fire August 7. Fully insured. 

——A Nebraska City, Neb., paper says there are at present 
in the packing houses in that city 5,000,000 pounds of pork. 
‘ J. F. Pierce, butcher and packer, at Lexington, Ky.. 
will soon put a refrigerating machine into his packing house. 

——A new packing house 49x137 feet, seven stories and base- 
ment, is erecting at Waterloo, Lowa, to be ready November tr. 
The Tennessee Packing Co. has established a branch 
packing house at Birmingham, Ala., under the management of 
Phillips, Orr & Ungerman. 
The Fort Madison (Iowa) Stock Yards Co. has been or- 
ganized with capital of $100,000. The company will build stock 
yards and a large packing house. 
The new stock yards of the Northwestern railroad, at 
Pierre, S. Dak., are now ready for use, having accommodations 
for 1,000 to 1,500 head of cattle. 


The Columbus (Neb.) packing house was burned August 
23; loss, $10,000; no insurance; cause, supposed to have been 
sparks from U. P. R. R. locomotive. 

J. E. Booge & Sons’ pork packing house at Sioux City 
has been sold to the new Central Stock Yards Co., of that city, 
in which Mr. John P. Squires, of Boston, is largely interested. 

——The Phcenix Packing Co., Kansas City, has received its 

new machinery, to be used in the hog killing department. The 
company will erect a building which will be used exclusively for 
the curing and packing of hogs. 
The Colorado Packing Co.’s new establishment in the 
Union Stock Yards, Denver, is rapidly nearing completion. It is 
to be completed by September 1, at a cost of $250,000. The 
company has doubled its capital stock. 

——The Cudahy packing house at Omaha, has purchased a 
smoking and cold storage plant in Los Angeles, and will ship 
meats in salt from the yards at Omaha, to be smoked in Los 
Angeles for the southern California trade. 


——An incendiary attempt was made, August 14, to burn 
the large Durstand-Logaman packing house, in East Atchison, 
Kan., but the fire department arrived in time to extinguish the 
flames before a great deal of damage was done. 

——Switt & Co., the great beef and pork packers, August 11 
began shipping ice from their ice house at Ashland, Wis.,toOmaha 
and Kansas City, handling about thirty cars per day, and will 
continue through the season. Their Ashland storehouse con- 
tains about 4,000 car loads. 


——Mr. John W. Hackett, a well known stock dealer of Fort 
Dodge, Iowa, has removed to Keokuk, Iowa, where he has just 
closed a deal whereby he secures a site at the Keokuk Union 
Stock Yards, where he proposes to erect in the yards a beef 
packing house and refrigerator. He will begin in a small way 
and increase the business as occasion demands. He will, as 
soon as preparations can be made, kill and dress beef for the 
local dealers, and for shipment, as well as handle live stock. 


—-The Southwestern railway association has advanced 
rates on live hogs from Texas to Kansas City from forty-three 
cents to fifty-one cents. When the rate was forty-three cents 
the packers at Forth Worth could come to Kansas City and buy 
live hogs, and, after shipping them to Forth Worth, could sell 
the product as cheap and cheaper than the Kansas City packers. 
With the advance the Fort Worth packers will be shut out of 
the business in buying in the Kansas City territory, and the ad- 
vantage in favor of Kansas City will be restored, 
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SOME MORE PRICES. 


Bismarck, N. Dak., 20 c. per cwt. 


Boston, reduced to one-third to one-half last year’s 
rates. 

Pittsburgh, Pa., last year’s rates reduced by one-half. 

* Fall River, Mass., 20 lbs. daily, 50 c. per week; 50 

lbs. daily, $1.00 per week. 

Newark, N. J., 45 lbs. per week, 30 c.; 
week, 75 c.; 30 lbs. or more daily, 50 c. per cwt. 

Toledo, Ohio, maximum price, 40 c. per cwt. 

The ice factories of Fort Worth, Tex., have advanced 


120 lbs. per 


prices from 75 c. per cwt. to $1. 

The Fort Payne (Ala. ) Ice and Cold Storage Co., May 
1, quoted wholesale prices f. 0. b. as follows: Packed, 
any quantity, 60 c. per cwt.; loose in car, less than 5 
tons, $9 per ton; 5 tons and less than 12 tons, $8 per ton; 
12 tons and over, $6 per ton. No charge for packing 
or loading. Subject to change without notice. 

The Beaumont (Tex.) Ice, Light and Refrigerating 
Co., July 1, quoted prices subject to change without 
notice: Car lots of 15 tons, $6 per ton; sacked for ship- 
ment by express, 75 c. per cwt.; 50 c. per 50 lbs; local, 
per 1,000 Ibs., $5; per 100 lbs. 75 c.; 50 lbs. 50 c.; retail, 
1c. per Ib. 

Clark & Chaplin Ice Co.. 


1891, quoted prices: 


Portland, Me., season of 


10 lbs. daily $1.50 per month TOW DSeemsareiye 5 cents. 
Til Sse ene OO eee az 5 Streamed name faye ey 
20 DSi ss eee 450) ani ee | 50 lbSiseteeec thie ees 
By the cake 20c. percwt. | roolbs........ Be ers 


The Wyoming Ice Co., W. H. 
Wyo., quote as follows, season 1891: 
lbs. per month), $1 per month; 30 lbs. daily, $2 per 
month; roo lb. lots, 25 c. per cwt.; 300 lb. lots, 20 c. 


Ellis, Cheyenne, 
13 lbs. daily (400 


per cwt.; 500 lbs. 15 c. per cwt. . 

The Carthage Ice and Cold Storage Co., Carthage, 
Mo., for the season quoted prices per month for weights 
named, delivered daily: 5 lbs., $1.50; 10 Ibs., $2.75; 15 
lbs., $4; 20 lbs., $5; 25 lbs., $6; 30 lbs . $7; 35 lbs., $8; 4o 
lbs., $9. Extra ice and irregular supply, pro rata. To 
butchers, saloons and other customers using 250 lbs. and 
upwards daily, 50 c. per cwt. 

Wm. Jewell & Son, Bridgeton, N. J., make prices by 
the week, daily delivery, as follows: 8 Ibs., 45 c.; 12 
lbs, .58- cx; 16-lbs.,, 68.c.; .1007lbs> fouridelivenes,; 30 'e: 
Hotels 
and stores; 40 c.; butchers, poultry and ice cream, 35 c. 


per hundred; and the following rates per cwt.: 


While in New York the machine ice has affected only 
the hotel, provision and meat trade of the natural ice 
companies, refrigerating machinery has undoubtedly cut 
down the price of ice. The ruling rate in July and 
August has been $2 per ton, but business has been done 
at as low arate as $1.50; but this reduction is perhaps 
attributable more to the helter-skelter system of the 
dealers themselves than to the refrigerating or ice ma- 
chine competition ; for it is far from likely that the ma- 
chine ice men in the city can afford to sell ice at $2 and 
make a reasonable profit. 

The Refrigerator Ice Works, Jacksonville, Fla., for 
this season established their own delivery system, owing 
to various difficulties of detail; and in establishing their 
delivery adopted a coupon book system for the family 
trade; and stated in their circular that it was their de- 
sire that all their customers provide themselves with a 
book, as cash trade from the wagons would be at an ad- 
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vance in price over the book system. Below are given 


prices for both ways: 


Price 
Pounds Number Pounds Letter Price Price same am’t 
to of each of of each of ice cash 
Book. Coupons, Coupon. Book. Book. Delivery. from cart. 
500 10 50 A $2.50 25C: 30¢. 
520 13 40 Bb 2075 ZIG, Z25C. 
500 20 25 © 3.00 15¢. 20C. 
500 25 20 D Bray 18es 15C. 
500 50 10 iB. 3-75 Ta Ce = OC, 
250 50 5 F 2225 4c. 5c. 
5 50 | 
500 10 25 § G 2.75 Same as above. 
20 10 } 
300 20 5 J H 2.40 Same as above. 
9 51 
125 8 10 | I 1.00 Same as above. 


Unused coupons are redeemable. 

Cards were furnished by the drivers, for patrons to 
fill out, thereby giving the main office each patron’s name 
and address, so that in case of sickness or trouble with 
drivers the main office would know where or who the 
customers are. 

“Our 
price is $7 per ton in lots, and $1o for saloon lots, which 
For the last 
twenty years and until this company started last year, ice 


The Consumers’ Ice Co., San Francisco, say: 
is really too low, as coal costs $7 per ton. 


had sold at $15(@$20 per ton in large lots, and from 
1'4(@3c. per pound in small lots. This coast would use a 
large quantity of ice in the hot valleys during the summer, 
but railroad transportation is so high as to nearly prohibit 
the use of it. In comparing the rates in the east with 
those here to over roo places, we find that we are charged 
over ten times as much per ton per mile as the combina- 
tion rates of your roads leading from the lakes to the 


interior. The towns along the shores of our rivers, 


-sloughs and bays have competition in transportation, and 


freight rates permit the consumption of large quantities 
of ice, thus giving us an outlet for our product.” 


OUT OF SIGHT. 





IceEmMAN.—Shall I leave ice here this summer, Mum? I left 
it last summer, 


Mrs. Pu_icH.—Did you? Well, we did n't find it! 
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[Written for ICE AND REFRIGERATION.| 
THE COST AND VALUE 
OF LOW TEMPER- 
ATURES. 


RELATIVE IMPORTANCE OF INSULA- 
TION—PRINCIPLES GOVERNING 
MOVEMENTS OF HEAT, 


By Joun E. Starr, M. E. 

What do low temperatures cost, and are they worth 
what they cost? is a question that should be asked by 
all who use refrigeration. The practical answer to this 
question in many individual cases is somewhat difficult, 
as numerous special conditions often have to be taken 
into account. However, a general inquiry into the sub- 
ject and a fair understanding of some of the underlying 
principles governing the movements of heat, is of mate- 
rial assistance in arriving at conclusions of practical 
benefit to the user of refrigeration, whether the source 
of his cooling power be ice or machinery. 

The refrigerating agent, aside from cooling material 
placed in the box and cooling air which is admitted by 
opening and closing of doors, has mainly to do with tak- 
ing care of heat that finds its way through the walls of 
the refrigerator. The amount of ice or other refrigerat- 
ing agent that is used for cooling material placed in the 
refrigerator, from a given maximum temperature to a 
given minimum temperature, is easily calculated if the 
quantity and specific heat of the material are known. 
The amount of refrigerating material used for cooling 
warm air admitted by opening and closing doors in a 
well managed refrigerator, is a very small item. The 
amount used to take care of the heat that flows through 
the insulation—which is generally the heaviest part of 
the work-—is the important part of the problem in figur- 
ing refrigerative costs. 

If a refrigerator be surrounded, say, by a temperature 
of 80 deg. and cooled to a temperature of, say, 40 deg., 
it is plain that if the doors were kept tightly closed the 
inside temperature would always remain at 40 deg. if 
heat did not get into the interior by forcing its way 
through the insulation or walls of the box; and that in 
proportion to the rate of ingress of the heat would the 


nN 
— 


fone 


temperature of the box rise in a given time; or 

if refrigerating material were used to take up the 

heat and maintain the temperature of 40 deg., 
the quantity of such material used would be in direct 
proportion to the amount of heat flowing through the 
insulation. Hence the secret of the relative cost of 
various degrees of low temperatures lies largely in a 
study of the laws governing the passage of heat through 
the insulation. 

The tendency of heat, like water, is always toward 
equilibrium. If the same temperature exists on both 
sides of a wall, no heat will flow through the wall; but 
Jet the temperature on one side be raised, and a flow of 
heat immediately commences from the warm _ side 
through the wall toward the colder side, and this flow 


Like 


By thickening the wall or by 


will keep up until the temperature equalizes. 
water, it seeks its level. 
using more perfect insulating material the flow may be 
retarded, but no matter how thick the wall or how per- 
fect the insulating material, there will always be some 
flow as long as different temperatures exist on each side. 
On the same insulation the rate of the flow will always 
be in nearly direct proportion to the difference of tem- 
peratures. The thermometers indicating the tempera- 
tures on each side of the insulation may therefore be said 
to be the pressure gauges indicating the force that is 
driving the heat through the insulation. 

If we look at a steam pressure gauge and see that the 
pressure is twenty pounds above the atmosphere, and 
find that when we open the steam valve the steam 
will flow out at a certain rate, we know that if we raise 
the steam pressure to forty pounds, about twice the 
amount of steam will be forced through the opening. So 
if we have a temperature of zero on one side of a parti- 
tion and a temperature of twenty above on the other 
side, we find that a certain amount of heat will flow 
through from the warmer to the colder side in a given 
time; we know that if we raise the warmer temperature 
to forty degrees, about twice as much heat will pass in 
the same time through the same area of such partition. 

Every degree ofrise of outside temperature, if the tem- 
perature inside the refrigerator is held constant, or 
every that the 
ered, if the outside temperature remains constant, means 


degree inside temperature is low- 
greater use of refrigerating material, evgo, greater expendi- 
ture of money, provided always that the insulation re- 
mains the same and the conditions as to opening and 
closing of doors and amounts and temperatures of the 
material to be cooled are the same. 

To reduce these generalities to a concrete and tangi- 
ble form, a practical test, made by the writer, of the cost 
of different degrees of refrigerative temperatures may be 


cited. Two refrigerators of exactly the same size and 


bo 


cite 


me 
ur 


construction were used in making the test, and in order 
to check the results, one box was refrigerated with ice 
and the other with anhydrous ammonia. The tempera- 
ture surrounding the boxes was kept constant at 74 deg. 

Both boxes were run for twenty-four hours at a con- 
stant inside temperature of 50 deg. F., and then for similar 
periods of time at several other temperatures down to 32 
Careful records were kept of the amounts of 
The fact that the amounts 


deg. F. 
both ice and ammonia used. 
used of each of these refrigerating agents was in the same 
proportion throughout was a sufficient guarantee of the 
reliability of the tests as a basis of calculation. 

The amount of refrigerating material used was of 
course compared to square feet of wall surface exposed 
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to 50deg., the difference between inside and outside tem- 
peratures was 24 deg. This 24 deg. of difference rep- 
resents the pressure, or head, tending to drive the heat 
through the insulation. As this ‘‘ pressure” increases, 
the amount of heat transferred increases 7” a more rapid 
ratio than the increase of ‘‘ pressure,’ for it will be no- 
ticed that the curve of the ice consumption rises more 
sharply as the inside temperature decreases. Hence 
the amount of ice consumption between 50 deg. and 40 
deg. is greater per degree of difference than between 50 
deg. and 74 deg.; and between 40 deg. and 32 deg. 
greater per degree than between 50 deg. and 4o deg. 
This rate of increase of heat passed for each degree 
of difference as the total difference of temperatures in- 
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by the boxes; that is to say, the area of the four sides, 
top and bottom. 

To maintain the ice box at an average temperature 50 
deg. F, each ten square feet of surface required a melt- 
age of ten lbs. of ice per day; at 45 F., 13.2 lbs.; at 37.9 
Fj 19-2 Ibs.;and ‘at 32:5 F.,726 ibs: 
perature in each case being 74 F. 

These tests, when platted and connected as shown in 


The outside tem- 


the accompanying diagram, show a regular curve, 
enabling us to read the ice consumption per day per ten 
square feet of box surface exposed to the outside tem- 
perature for each degree of inside temperature from 50 
(O32; 

It will be borne in mind that the outside temperature 


was 74 deg., and that in lowering the inside temperature 




















creases, follows well established laws, but their exposi- 
tion would take up considerable space, and is hardly 
necessary for the purposes of this article, as the curve in 
the diagram indicates ina general way what this increase 
amounts to. 

The boxes used in these tests were ordinary family 
the insulation 


refrigerators, and was, comparatively 


speaking, very poor. <A box that uses one pound of ice 
per square foot per day to maintain a difference of only 
24 deg. between inside and outside temperatures is, 
of course, a very expensive box, no matter how little 
may have been paid for it. But it must be remembered 
that even had these boxes been well insulated, and used 
but a quarter of a pound of ice per day per square foot, at 


a difference of 24 deg., they would have used frepor- 
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tionally more at greater differences. Temperature costs 
money—there is no escape from the inexorable laws 
governing the transmission of heat. We can reduce the 
cost to a minimum by good insulation and good circula- 
tion, but try as we may, it will cost more to run the same 
box at 40 than at 50, unless we improve the insulation or 
the circulation, or both. 

Good insulation, then, is of paramount importance; it 
is paid for but once, while ice is paid for every day. An 
extra dollar spent on good insulation may mean ten dol- 
lars saved in refrigerating bills in the course of a couple 
of seasons: If your box is poorly insulated, 
only maintain a temperature of 50 on a certain 


sumption, do not hesitate to spend money’ to 


and will 
ice con- 
improve 
the insulation, for you will surely obtain a /ower tempera- 
ture with the same ice cost, or the same temperature at less 
ice cost. After you have gotten a good box, remember 
that lower temperatures will cost more money, but remem- 
ber also that up to a certain limit the lower temperatures 
are worth many times their cost. 

The butcher can well afford to buy 20 or 30 per cent 
more ice if by so doing he can lower his temperatures 
from 48 deg. or 50 deg. to 36 deg. or 38 deg., and thereby 
properly cool and keep his meats, and save many times 
his ice cost in keeping hundreds of pounds away from 
the dump or the sausage man. The restaurant keeper 
or hotel man, with the uncertain and capricious demand 
for his perishable wares, can save his ice bill over and 
over again by having sufficiently low temperatures. 

So on all along the line, it will be found that while 
temperature costs money, the investment is not only one 
that repays the principal, but carries with it a handsome 
percentage of profit. 

Keep records of the ice consumption in that ice box, 
and of the inside and outside temperature for ten or fif- 
teen days, then improve the insulation and keep the 
same records for a like period, refer the ice consumption 
to the average difference of temperature maintained, and 
then it will plainly appear that one way to make money 
is to save money. 





UNFULFILLED PROPHECY. 


Late in April last a gentleman well known in ice cir- 

cles at Kankakee and Chicago was interviewed by the 
ubiquitous reporter, who made the Kankakeeian say: 
««Tf my years of experience in the ice business count for 
anything, I think that there will be a great panic in the ice 
trade this summer.” And having told how many great 
ice houses in Illinois and Indiana were then empty, and 
how ‘‘freights would eat up the profits on ice brought 
from the lakes of Wisconsin,” he frightened the reporter 
and the public out of a month’s growth by adding: 
«Prof. Hicks, of St. Louis, who has never failed in his 
predictions for ice men, says that we are going to have a 
terribly hot summer. That means that the supply of ice 
on hand will dwindle away before the end of May, and 
then will begin the ice famine; for, of course, the ma- 
chine ice makers can’t begin to supply the city of Chi- 
cago alone.” 

No doubt, the Kankakeeian’s intentions were ‘strictly 
honorable”; yet the experience of the summer, with its 
weeks of cool weather, when the mercury hugged the 
60’s, whereas it ought to have been parading up and 
down between the 85 to 95 notches, but impresses one 


with the old advice (paraphrased): ‘‘ Put not thy trust 
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in weather prophets,”’ whose April specialty is July and 
pro} I } i ) 


August weather for the ice men! For this once, at least, 
Prof. Hicks is ‘‘off”” in his prophecy, and the panic is 
still a thing of the distant future. Barring these minor 
discrepancies, Prof. Hicks’ prediction and the Kanka- 
keeian’s faith therein—in May—are interesting facts— 
in September. 
Just how interesting, every reader will decide for him- 
self; because we apprehend that most ice dealers had just 
enough chilly weather in July to appreciate wx bon mot 
like the above prophecy, if they have since recovered 
their latent good humor under the more sunny skies of 
August. But, if we were going to ‘‘formulate public 
opinion” on this topic in Ick AND REFRIGERATION, it 
would be difficult to put it better than did Capt. J. E. 
Lombard, of Portland, Ore., to a reporter along about 
the first of August, when a few hot days had induced the 
managing editor to ‘‘do”’ the ice business for a change. 
The reporter asked the captain, ‘‘How is the ice crop 
going to hold out this hot weather?” to which he replied: 
‘«It is scarcely touched as yet. Some people have an 
idea that there is a fortune in the ice business, but it isa 
great 


mistake. The present season has been an un- 


usually severe one on ice dealers. May was cold and 
Now they have two months only to get their 


revenue for the year’s expenses. 


June rainy. 
Another thing not gen- 
erally taken into consideration is the waste of ice by 
melting in delivery. I well remember when I used to 
take my wagon out into South Portland. Some would 
want five pounds, some ten, and once in a while one fif- 
teen; and it’s a fact, that in making that long trip I 
would lose more ice by melting than I would get paid 
for. No, there isn’t any danger of an ice famine, but 
They 


you can’t expect the retailers to lower the prices. 
will be lucky if they make expenses this year.”’ 


ANnb now the newspapers of Atlanta, Ga., are roast- 
ing the ice companies for charging ‘‘ extortionate prices” 
—one cent a pound, which, ye editors think, is too, too 
much. Asa ‘‘clincher,” they cite prices of their neigh- 
bor, Macon, where ice brings twenty-five cents per hun- 
dredweight, and where a big local row is on hand with 
a neighboring town, the ice companies of both of which 
towns will, perhaps, before they cool down, be giving 
away their ice and throwing in decorated ice chests for 
their customers, or to such as will kindly assist them in 
working all season without a profit. 


In deciding the other day that an ice man might travel 
on the same street with a north side grip car Justice 
Kersten laid down the broad principle that the cable 
company does not own the whole street. This, however, 
is mostly one of those legal fictions that you read about. 
—Chicago Paper. 

At any rate, it would seem to be a concession in favor 
of the ‘‘ice man” as refreshing as unexpected—at this 
season of the year! 


Ar a dancing party at Albuquerque, N. M., there 
was a display of large cakes of ice from the Crys- 
tal Ice Co., in which incandescent lights were frozen, 
illuminating the pure ice cakes, and also in which roses 
and bouquets of roses were frozen, which were greatly 
admired and did much toward cooling off the dancing 
departments. 
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REFRIGERATING APPARATUS. 


R. <A. Messervey, Halifax, Nova Scotia, has 
brought out a refrigerating apparatus in which a saline 
liquid of low temperature is made to circulate. The 


patentee causes the pipes containing the liquid, where 
they pass through the space in which refrigeration is to 
take place, to be inclosed within a metal casing filled 
with blocks of rock salt or conducting the 
object being the purification of the cooled air, which 


material, 


leaves its impurities behind with the vapor deposited 
and condensed on the enlarged refrigerating surface. 

A and & 
placed at different levels and containing liquid ammonia. 


The letters indicate two strong vessels 
The pipe a leads from the top of the lower vessel 4 to 
the top of 4, and is continued to nearly the bottom of 
the latter vessel. The trapped overflow pipe ¢ leads 
the level of liquid in # to the top of 


From the top of # the pipe 4 leads to the worm @' in the 


back from 


cooling vessel J, and is continued to the top of cylinder 
C through the check valve #, which prevents the return 
The the 
bottom of C through the pipe 7 and valve z', which 


of gas. freezing coil & communicates with 
latter is moved automatically to open and close the 
communication as required. The other end of the freez- 
ing coil # is jointed through / to the top of and reaches 
the vessel 4, and is also fitted with a back 
pressure valve A to prevent gas returning into it. The 


A and B hav- 


ing been charged with liquid ammonia as indicated, the 


down into 
operations are carried on as follows, viz.: 
vessel 4 is heated, which may be done by means of gas 


The 
over being returned through the trapped pipe @, while 


as at g". vapors rise into 4, any moisture carried 
the gas passes on and is liquefied under pressure in the 
When 


nearly depleted the flame is automatically removed, or 


coil 6' and cylinder C. the vessel A has been 


extinguished, and the vessel cooled. At the same time 


the 


the liquefied ammonia allowed to escape into the coil Z, 


valve z' at the bottom of Cis gradually opened and 


where it evaporates and causes great reduction of tem- 
perature, while itself returning through the pipe / to 


the cylinder 4, and being absorbed by the liquid therein 
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ready for re-evaporation. For the purposes of the 
automatic regulation the small cylinder / passes through 
the top of the vessel 4 and is closed at the bottom. It 
contains oil, which expands by heat and thereby moves 
the piston /', fitted on top, and which by means of the 


levers and rods shown serves to regulate the supply of 





gas through the pipes G, and that of the cooling water 
through pipes Q, at the same time actuating the release 
The parts marked m, 
n, ¢, and others are provided for aiding in starting the 


valve 7' at the proper intervals. 


apparatus. 


GAS ESCAPING FROM STUFFING BOXES. 


In order to utilize the gases escaping from stuffing 
boxes of refrigerating compressors, H. Nehrlich, accord- 
ing to German patent No. 51,009, proceeds as follows: 
The escaping gases are collected in a closed vessel of 
constant volume, and returned therefrom into the suc- 
tion pipes of the machine, in such a manner that at a 
certain pressure in said collecting vessel, by means of a 
valve operated by a lever, the suction pipes are shut off 
from the vaporizer, and connected with the collecting 
but when the collecting vessel has been emptied, 
the same will be shut off, by means of an identical de- 


vessel; 


vice, and the suction pipes connected with the vaporizer. 

The device for receiving and returning the gases es- 
caping from the main stuffing box 4, of the compressor 
A, is represented twice in the drawing. C is the main 


pressure pipe; OD, the condenser; “, the regulating 


valve; /, the vaporizer; and GG’, are the main suction 
pipes. Inthe space /, there is the diaphragm c outside, 
worked upon by a constant pressure of gas, and also by 
the spring /, by means of the lever arrangement G, in the 
position as represented in /, and in the same way as by 
As long as the escaping gases 


gradually accumulating in c, have not reached the tension 


the pressure of gas in /. 
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required, the diaphragm and all the elements remain 
in the position as shown at /, in which condition the 
sliding valve 7, keeps the space 7, above the piston 
valve &, on its way from ¢ to f, in communication with 
G, thus the pressure of vaporization being above the 
piston & The same pressure is exerted from below upon 
the piston, and the valve £ remains opened by its own 
weight. In the position of the valve 4, as shown at /, 
therefore the main suction pipes are not out of com- 
munication, z. ¢., the machine is in normal operation. 
But when the gases collected in the vessel c, at last reach 
a tension greater than the pressure spring / is exerting, 
they will push the diaphragm e¢ outside, the spring / 
co-operating. 


Thus the diaphragm e, lever device g¢, 
and sliding valve 7, taking the position, as shown at //, 
the amount of gas in » will be emptied into the vessel c, 


and the piston will be raised by the pressure of the vapor- 














izer still acting below the same, whereby the conical valve 
attached thereto will take the position as shown at //. 
Now the main suction pipes being out of communication 
with the compressor, the compressor is compelled to 
draw through the suction valve /, out of the vessel c, in- 
stead out of the vaporizer. By means of a few strokes 
the compressor conducts the gases, so far as desired, out 
The 


pressure in ¢c being thereby reduced, the diaphragm in- 


of m, back into the circulation of the machine. 


side relieves the pressure in f, and pushes the diaphragm 
toward the inside. The valve 7, and the other elements, 
thereby will occupy again the position as shown at /, in 
which they will remain until new accumulations of gas 


in G cause a repetition of the proceedings described. 


DOUBLE ACTING COMPRESSOR AND 
VACUUM PUMP. 
_ This device, which is the subject of the accompany- 
ing sketch, is the subject of a German patent granted to 
Mr. Rudloff (No. 47,790). 


inside of the exterior cylinder A, constitutes the double- 


The movable cylinder B 


acting valve of the pump, the seat of which to be found 
alternately on one or the other corner of the cylinder. 
The walls of said cylinder form an annular space into 
which the opening of a branch socket C enters, the 
steel balls V7 in said annular space serving as guides. 
When the cylinder 2 is operated upon by the piston D 
of the pump, in the direction of the arrow, the right end 
of the interior cylinder acting as a valve, will leave its 
seat on the right hand corner of the cylinder 4, and gas 
escaping out of the annular space and the annular groove 
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& formed in the cover, will follow the piston D; while 
the gas having by the preceding stroke of the piston D 
entered into the suction valve #, will leave the pump 
through the opened pressure valve / in the left hand 


E 
WOES 





cover and pass through exhaust sockets, the pressure 
Ona 


reverse motion of the piston, the action of the valves is 


valves / of the right hand cover being closed. 


reversed correspondingly. 


ENGINEERS NEEDED. 

The rapid increase of refrigerating machinery has 
created a demand for engineers who are trained to handle 
this special class of machinery, and the number of such 
engineers is not by any means in excess of the demand 
for their services. Rather the supply of thoroughly 
competent men is really under the demand than in ex- 
cess of it; and the field is one which offers to ambitious 
stationary engineers many opportunities. Indeed, the 


Stationary Engineer, in a recent issue, puts it even 


stronger, holding that the engineer who wishes ‘‘to keep 


, 


up with the procession” must become familiar with the 


operation of refrigerating machinery. All steam plants 
will not, of course, include refrigerating apparatus, any 
more than they now include electric machinery, but the 
time has come when the engineer who is without a prac- 
tical knowledge of electric light machinery finds himself 
more or less handicapped on account of his lack of 
experience in handling electric machines; and so it will 
soon be in regard to the handling of refrigerating ma- 
chinery. 

««The time is not far distant,” says that journal, 
‘‘when mechanical refrigerating machinery will be ap- 
plied to the cooling of hotels and dwellings in summer 
in a manner similar to that by which the heating is now 
done in winter, and a portion of the heating apparatus 
will be used for this purpose, for there is nothing incon- 
sistent in the use of the ordinary steam radiator for the 
cooling of rooms if the radiator is supplied with air or 
gas ata low temperature. Trifling changes only would 
be required to adapt the steam heating system to such 
Sem 

The engineer, therefore, who wishes to advance will 
make an extra effort to comprehend the principles and 
become familiar with the practice of all kinds of ma- 
chines which he sees are coming into use, or that are 
being placed in charge of the engineer. The mechani- 
cal refrigerating machine is one that requires his im- 
mediate attention, as within the next few years he is 
sure to find that such knowledge acquired now will have 
greatly benefited him socially and financially, while he 
who neglects his chances now will have plenty of oppor- 
tunities in the near future for regetting not having in- 
formed himself on this subject. 
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WHITE CONE IN ICE. 


AN IMPORTANT QUESTION PROPOUNDED—HOW TO 


CONE-—VIEWS OF SOME PROMINENT PRACTICAL 


AVOID WHITE 
ICE MANUFACTURERS. 


To the /:ditor of \CE AND REFRIGERATION : 

Can you inform us of the most effective way of getting rid of 
the white cone which forms in the bottom of cakes of ice 
while in process of freezing? We boil our water to a great de- 
gree; our distilling apparatus is perfectly air tight, and yet there 
seems to be sufficient quantity of air absorbed by the distilled 
water to form a white cone in bottom of the blocks of ice. 

We observe other factories making ice perfectly clear and 
transparent on bottom of cakes, and have been at a loss to know 
why we cannot do the same. We have insulated the bottom of 
our cans and improved our ice to a marked degree in the respect 
referred to above, but have not been able to overcome the 
trouble entirely. LEB. 

As ice manufacturers will understand, this is quite an 
important query, and one which has occurred to many 
practical men, who would answer it in nearly as many 
different ways. Appreciating the importance of the prob- 
lem, the editor of Ice aND REFRIGERATION therefore submit- 
ted the query to four gentlemen whom he knew to be men 
of large experience in ice making, and likely to have met 
the difficulty in their own practice, whose suggestions 
are given below, and to whom the editor returns thanks 
for their prompt and valued replies. The subject is 
not exhausted, however, by any means; and ICE AND 
REFRIGERATION would be glad to devote space for its 
further discussion by our readers, who are cordially in- 
‘The 


white cone is so common in manufactured ice, and so 


vited to contribute their views on the subject. 


objectionable on the score of the appearance of the ice, 
if for no other reason, that the publication of a success- 
ful remedy will be of the highest value to the trade, and 
such remedy a full discussion of the topic will undoubt- 
edly develop. 

A REPLY 


Mirae 


‘‘] can suggest two or three reasons why the ice in 


FROM GEORGIA, 


of Georgia, says: 


question may have the white cones: 
‘(r). %Itmay be that the distilled water is not used 


soon enough after condensation, but is allowed to stand, 
and ‘absorb air.’ 
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‘¢(2). The can covers may fit too close and not let 
the air escape rapidly during freezing. 

(3), 
chilled téo suddenly. 


When the water is let into the cans, it may be 


‘Those seem to me to be the most likely causes of 
the trouble alluded to. Should any of these not be the 
cause I would be glad to hear more about it.” 

A REPLY FROM TENNESSEE. 

Mr. C. W., of Tennessee, makes the following sug- 
evestions: 

‘*T do not think that the white cone in the center of 
If ice 
is frozen on plates or around coils, you avoid the white 


in the ice if the machine is properly handled. 


ice frozen in cans can be gotten rid of entirely. 


Ice can 
be frozen nearly without the white cone if the distilling 
apparatus is properly made and very carefully managed 
and the ice not frozen at too low a temperature. 

‘¢T would advise care not to fill the cans too quickly, 
which causes the pipes leading from the distilling ap- 
paratus to the tank to get empty, by which some air will 
get into the pipes, and from there into the cans. A very 
careful engineer can manage this, provided the factory 
has a good distilling apparatus, and a good ice ma- 
chine.” 

A REPLY FROM ALABAMA, 

Mr. J. R. W., of Alabama, offers the following sug- 
cestions: 

‘©The gentleman inquiring should give the kind of 
apparatus used in distilling, and a full description of the 
water tanks; whether live or exhaust steam is used; 
the character of the water has a great deal to do with 
it. The trifle of air absorbed does no harm after water 
is cooled. In some places air coming in contact with 
distilled water, while hot, produces a red or yellow col- 
oring. 

‘«What this ‘cone’ is, is still an unsolved question. 
If it is air, as we understand air, why are the cones so 
discolored at times? Why is it not observable to a de- 
eree throughout the block, and from the side inward, as 
from the bottom upward. 

‘*We know that in freezing blocks, the sides and bot- 
tom progress with the same rapidity. In the first stages, 
it resembles a wide-spread letter ‘U.’ If you arrangea 
reflector so as to throw light into the mold and observe 
the progress of freezing, you will find the cone forming 
on the bottom after from one-quarter to one-half an inch 
formed. 


of ice has been The tubes, or cells, nest to- 


There are none shown on As ice 


forms you find these cells are deflected from perpendicu- 


gether. the sides. 
lar to an angle, caused by the side crystallization crowding 
against the formation of the cone. 
tinues until the 


The freezing con- 


block is solid. Every portion of the 
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block is as clear as glass except the pyramid of cone 
three or four inches high. Why are there no tubes or 
cells from the sides? 

**When we fill a mold with hydrant or spring water 
(which has air in it, we know,) and freeze it, we find 
sides, bottom and top all the same—the a/r makes the 
whole block white. We find at the top of many blocks 
proof of air being absorbed while the water is being 
frozen. This only occurs when machines are shut down 
for two or three days. of the 
block you observed freezing suggest the question, does 
air separate from water and s/vk as the water is chilled? 
And does not the block frozen from the hydrant water 
answer it in the negative? el = 


Does not the condition 


‘«What is this cone? Has it been analyzed by chem- 
ists? Yes; but not in a way to reach the true result. It 
is not the fault of the chemist, however. The water of 
melted cones has been furnished for examination. Now, 
melting in an open vessel of a cone has set free the very 
thing that causes the trouble and should be analyzed; 
7. ¢., the vapor, or gas, that was confined in the tubes, 
or cells, of the cone. It isa result of chemical change 
in the decomposition of water by heat and the subsequent 
condensation of the vapor. This is all we know as yet. 
The water for test should be procured from the bottom 
of a block while being frozen; should be syphoned into 
the bottle, and the bottle tightly corked and sealed, 
then the chemist should be directed to test this gas as 
well as the water. 

‘‘Theories have not rid us of our greatest trouble. 
Patented apparatus seems of little use. Results obtained 
in places cannot be reached in others. Machines, side 
by side, one with the latest apparatus and one without, 
and no better results obtained with the one than with 
the other. So far, a very free exhaust from the steam 
condenser, and a good filter have been found to remedy 
the difficulty in a great measure, but not to remove it 
entirely. 

««To sum up briefly, I would say: 

The 
steam pressure should be ninety pounds or over. 4 
very free flow of steam from the exhaust of the steam con- 
A waste here is a sav- 


««To prevent cone in ice requires clean boilers. 


denser is the principal remedy. 
ing in quality of the ice. Filter the distilled water 
through animal or sugar tree charcoal. Do not permit 
water to be drawn too low in the reservoir. Absorbed 
air does not cause cone. Air shows up in the side or 
body of the blocks. To give more detailed directions a 
full description of the kind of apparatus used, whether 
steam is taken direct from the boilers or through an 
engine, etc., should be furnished.” 

TEXAS, 


A REPLY FROM 


Mr. F. M. P., Texas, says: 

It is a difficult matter to arrive at the cause of your 
opaque ice when you state plainly that the distilling 
apparatus is in perfect order. With that fact a certainty, 
you must look to the method of handling your freezing 
tank. The filling of molds must be done with great 
regularity; also should the number of cans filled per hour 
be so great a drain on the apparatus as to partially 
empty the cooling coils or receiver, a vacuum is created 
that will draw air in from the outside, and damage your 
water. 

Many distilled water cooling coils are fitted with a 
steam connection direct from the boiler, the ‘‘ bleeder,” 
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which forces steam in with the distilled water, but is not 
boiled and de-aerated before passing into the service. 
Naturally, when this additional supply is utilized, the 
ice will be whiter than at other times. 

Use a can filler with check automatic valve on extreme 
end,and not some distance up the pipe next to the hose 
Patent ones are fitted 
When 


the water passes out into‘the can it carries the pipe 


connection, or point of service. 
correctly in this respect. The reason is obvious: 
full of air down with it. Opinions differ as to the proper 
depth of freezing tank and amount of clearance of cans 
in position from the bottom; if they come too close, the 
temperature being colder at the bottom of the brine, the 
ice will freeze rapidly at the lower end, which will make 
the Should 
the trouble continue and all effort to remedy prove un- 


the ice whiter than balance of the cake. 
availing, adopt a few last resort measures; but for my 
part, I dishke to yield to refractory apparatus. 

Draw out the last five gallons of water with a small 
hand pump from the partly frozen cake, and refill with 
fresh distilled water. Another practice is to lift each 
lid once or twice during the progress of freezing, and 
gently agitate the water with a stick. 

Without knowing the make and character of the ma- 
chine, and a complete description of the method of 
treating the distilled water in transit, it is very hard to 
attempt to locate the evil. 


PROTECTION FOR EYES AND LUNGS. 


To enable operators of refrigerating machinery to 
meet in time any leakages or breakages, and to enter 
rooms filled strongly with escaping ammonia, sulphurous 
or carbonic acid gas, the use of eye 
protectors and respirators is to be rec- 
The 


respirator consists in procuring the 


ommended. principle of the 
air for breathing from outside. To 
this end the apparatus illustrated in 
the accompanying figure is fastened 
before the mouth, and the air neces- 
sary for breathing drawn in from out- 
side, by means ofa hose. In the ac- 
companying sketch 7 is a valve case 
provided with especial protectives to 
prevent the inhaling of noxious gases. 
2 is an elastic respirating hose com- 
bined with said valve case. 3 is a 
device for purifying the air to be in- 
haled, and is connected with a removable strap; and 5 
is a spiral hose for admitting air. ‘There is also shown 
in the drawing an eye protector, which encloses the eyes 
hermetically by means of rubber rings, preventing cor- 
roding vapors from entering into the eyes, as well as a 
clamp to prevent inhalation through the nose. 


A Pennsyivania barber says he gets along with half 
the quantity of ice he used last year by remodeling his 
water cooler in this way: ‘‘ He places in the bottom of 
his cooler a round tin stand, in which small holes are 
punched, and which rests on three legs about an inch 
long. This keeps the ice off the bottom of the cooler, 
and makes it partly project above the surface of the 
water. 
ing of money to him at the end of the season.” 


He says that the ice keeps longer and is a sav- 
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[Written for ICE AND REFRIGERATION, 
THE SITUATION IN THE SOUTH. 
EXCESSIVE BUILDING OF ICE FACTORIES AND REDUCTION OF 
PROFITS—THE POLICY OF THE BREWERS AND ITS 
EFFECT ON THE ICE TRADE. 


EARLY all will agree that 
the ice season of 1890 has 
had most unfortunate re- 
sults. The previous winter 
was an open one, and very 
little ice was harvested in 

North. 

quence, the supply in that 


the As a conse- 
section was not equal to 
the demand and arise in 


This 


the erection of ice 


the price followed. 
and 
machines in several of the 





larger cities of the North, 
furnished ample food for discussion by the newspapers 
of the country, and as is usually the case when matters 
of any kind are discussed by those who have had no ex- 
perience therein, a large amount of misinformation was 
scattered abroad. 
thing thought it was in sight, and began to investigate, 
and naturally the first ones they would meet would be 
Now 


People who were waiting for a good 


the promoters and manufacturers of ice machines. 
it is reasonably safe to say that in an industry of such 
recent development as the manufacture of ice for com- 
mercial purposes, the inquirer after the facts in the case 
would be at a very decided disadvantage if he relied en- 
tirely upon those who have machines to sell. Hence 
purchasers in their dealing are regaled with all sorts of 
fairy tales. 

They are told that ice can be made at a nominal cost. 
Figures are shown them, based on the full output of the 
machine, no mention probably being made of the fact 
that no machine, the capacity of which is based upon 
the maximum demand of its locality, can dispose of that 
capacity for more than ninety days ina year. They are 
not informed that the farther south one goes the less the 
consumption 1s fer capita, nor are they advised as to the 
size the machine should be for the place in which it is 
to be erected. No intimation is given them that am- 
monia wastes and must be replaced. There is no wear 
and tear, everything runs smoothly,and he who owns an 
ice machine will have almost nothing to do but to count 
his profits, and what little time remains will be passed in 
perfect peace. 

The bait is swallowed, the machine is erected, and 
then the process of disillusionizing begins. Expenses 
never dreamed of begin to creep up, troubles of all kinds 
arise, break downs occur, the machine gets ‘‘ out of 
whack” generally, and the bed of roses, which was so 
vividly pictured to the investor, turns out to be one of 
thorns instead. Owners of new machines find that they 
have miscalculated the demand for their product, andin 
their endeavors to save themselves begin to push its 
sales at prices which leave little or no margin, with the 
result principally of demoralizing the trade. 

The fact that the daily manufacturing capacity of the 
territory formerly dependent upon this place (Birming- 
ham, Ala.) for its supply, has been increased about 150 
tons, with very slight, if any, increase in the demand, 
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will illustrate the extent to which this indiscriminate 
building has gone. 

In this place, during the summer months of 18go, the 
average daily consumption was sixty-five tons; capacity, 
To-day the consumption is practically 
At one point 


ninety-five tons. 
the same and the capacity is 125 tons. 
near this place, one machine furnished ample ice last 
year to meet the demand. Another one was erected this 
year, and the old one is financially embarrassed. At 
another point, last year, a 5-ton machine was of more 
than sufficient capacity for the trade. Now that other 
parties have erected an additional plant of ten tons 
capacity, when there was no increased demand, is it a 
wonder that the owners are largely engaged in trying to 
discover where the profits are coming in? 

Other instances could be cited, but these are enough 
to call attention to the demoralization of the trade, which 
it will take years to overcome, and which has been 
largely brought about by the methods adopted by the 
machine men in their efforts to sell their machines. 
These methods, unless discarded, are certain at no dis- 
tant day to place them in the same category with the 
patent churn men and others of that ilk, who used to 
travel over the country fleecing the ignorant and unwary. 

Another serious matter for consideration, is the posi- 
tion of the brewers with reference to the ice trade. All 
brewers require refrigerating machines. All retailers of 
their product require ice. The addition of an ice ma- 
chine does not involve a comparatively large outlay, 
while the cost of production of ice is reduced to a 
minimum, from the fact that little or no extra help is re- 
quired in addition to that employed in running the re- 
frigerating machinery. Asa result, some brewers (and 
the movement is likely to become general), are now 
furnishing ice to their customers at cost, or a slight ad- 
vance thereon, as an inducement to buy their product. 
This plan, if generally adopted, will be a very serious 
blow to the trade, and this, together with the uncertainty 
as to how soon the brewers will reach out after the gen- 
eral trade, renders the outlook for the southern ice in- 
dustry far from cheerful. 

In conclusion, the writer would say that he has not 
one dollar’s interest in any ice machine in existence. 
Some two and one-half years ago he was appointed by 
the United States court receiver of an ice manufacturing 
company, which was in embarrassed circumstances. In 
the management of that property he would at times 
think that he was having more trouble with his machine 
than any one else could possibly have; and on learning 
that others were undergoing the same experience, on 
the principle that ‘‘misery likes company,” he would 
feel immensely refreshed thereby; and the result of his ex- 
perience and observation then has led him to believe that 
the saying, that ‘‘life is full of tribulations,’ was meant 
solely for the manager of an ice factory. He also sur- 
mises that the ranks of those who consider life ‘*a de- 


? 


lusion and a snare,”’ will soon receive a not inconsider- 
able addition from among those who have invested in 
the ice industry during the boom of the last twelve 


months, and are now waiting for returns. 


OR Wie has 


Tue Columbus (Neb.) packing house and adjoining 
buildings, with their contents, were burned August 23d; 
loss, $10,000; no insurance. 
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The month of August was a very good one for ice 


factories all over the country, and in spite of the fact 
that it is almost a year before another season, the num- 
ber of new companies forming, both north and south, is 
quite large. 
also announced to be made during the coming winter. 


A considerable number of enlargements are 


The newspapers of the country, both metropolitan and 
inland, have devoted considerable space of late to man- 
ufactured ice, and have done much to call public atten- 
tion to it, the comments being universally favorable to 
the-sonew ice.” 
are extravagant almost to the extreme, but while, there- 
fore, unfair to the natural ice trade in general, are not 
however likely to do any great damage either way ; 
although in many places, if the advice of the local press 
were followed— ‘‘ Go into it !’’—-the results would hardly 
warrant the extravagance of the writers’ ‘‘certain evi- 


Many of the statements and predictions 


dence that it would pay.” 


ALABAMA. 


Marion—The Standard Ice Co., of Salem, has just com- 
pleted a spacious ice house. 
ARKANSAS. 


Arkansas City—A proposition for the erection of an ice fac- 
tory and cold storage plant will be made to the Board of Trade. 
Marks & Davis can give information. 

Fort Smith—The Border City Ice and Coal Co. has just 
closed a contract for a 50-ton machine to be put in this fall and 
winter, making their capacity between sixty-five and seventy 
tons daily. They will also put in cold storage for next neason. 

Pine Bluff—A 1o-ton ice factory is to be established with 
capital of $40,000, one-fourth of which has been taken in the 
city at $25 per share. It is said the whole amount has been 
subscribed. Ice will be furnished to saloons, hotels and other 
large consumers at forty cents per 100 pounds, and to private 
residences at fifty cents per 100 pounds. A guaranty is to be 
made by the purchasers that they will stick with the new com- 
pany for one year. In return the capitalist will give bond that 
he will not sell out to any rival corporation for three years. 


CALIFORNIA. 

Fresno—The National Ice Co. has been incorporated by Wm. 
T. Jungbluth, John A. Buck, S. H. Simonds, E. L. Jungbluth and 
A. F. Morrison; capital, $250,000. 

Hamptonville—A company has been formed at Fresno to 
build a new town called Hamptonville, on the San Juaquin river, 
near Fresno, who, among other projects, propose to erect an ice 
factory. 

San Bernardino—I. H. Bryson and others, of Los Angeles, 
will erect a $60,000 ice factory. Warm creek will be carried to 


the factory in a flume, developing 50-horse power. Artesian 
wells will be sunk to obtain water for ice making. The enter- 


prise will be pushed right along now. 
COLORADO. 

Colorado Springs—The factory of Colorado Springs Crystal 
Ice and Cold Storage Co., Civill & White, Proprs., has begun 
making ice, using a Blymyer machine. The cold storage house 
has twelve rooms, each 9X12 feet, which will be rented to com- 
mission houses and markets. The company has also stables for 
twelve horses. 

Pueblo—The Union Ice Co., of Colorado Springs, has estab- 
lished an ice factory to supply both cities. Ice was first received 
from Pueblo at Colorado Springs August 10. 

FLORIDA. 

Gainesville—The ice factory has resumed operations. 

Key West—Chicago capitalists are building an ice factory. 

Key West—J. R. Scott, of Waukegan, IIl., is reported as to 
establish an ice factory at Key West. 

Palatka—The ice factory is running at full capacity of ten 
tons daily. 

Pensacola—The Stratton Ice Works will enlarge their plant 
at once, at a cost of several thousand dollars. Mr. J. R. Kellar 
is resident manager, 
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_ Titusville—The Atlantic Coast Ice, Fish and Canning Co. 
will erect an ice factory. 


GEORGIA. 
_  Augusta—The Augusta Ice Co. will enlarge its plant, increas- 
ing its capacity from twenty-two to thirty-seven tons per day. 

Chickamauga—It is proposed to erect an ice factory with a 
capacity of 2,000 tons per day. The Crawfish Springs Land Co. 
can give information. 

Columbus—Mr, A. Ellis has closed a contract with the Col- 
umbus Iron Works Co., for one 30-ton ice machine, to be erected 
at once. 

Madison—A party.from Birmingham will establish an ice 
factory. The mayor can give information. 

St. Petersburg—The ice factory which has stood idle for sev- 
eral months, owing to lack of water, has been started up again. 


ILLINOIS. 


Chicago—The Canada Gas and Fuel Co. has been incorpo- 
rated at Chicago, to manufacture gas, steam, ice, electricity, 
varnishes, paints, and smokeless fuel, to produce compressed 
air, and to do a mining business; capital stock, $5,000,000; incor- 
porators, Thurston G. Hall, Patrick Dowling, Loftus E. Dancey 
and Thomas N. Dancey. 2 

East St. Louis—The certificate of incorporation of the East 
St. Louis Ice and Cold Storage Co., capital $300,000, Messrs. 
Alonzo C. Church, Charles H. Sharman and W. S. Hodges in- 
corporators, has been filed in the county recorder’s office at 
Belleville. 

East St. Louis—In reply to inquiry of Geo. W. Decker, 
president of a new cold storage company, in relation to taxes, 
Mayor Stephens replied that the city would guarantee by ordi- 
nance exemption from taxation for the next ten years. It is 
probable the cold storage warehouse will be erected. 

Shelbyville—A number of Shelbyville capitalists are figuring 
on an ice plant. 

INDIANA. 

Lafayette—The Artificial Ice Co., started up this spring, has 
been so successful that the company has let the contract for an- 
other 60-ton machine, making total capacity next season of 100 
tons daily. The company has purchased Wisconsin lake ice to 
fill foreign contracts; and at home has reduced last year’s prices 
of 75c. to $1 per hundredweight to 25c. to 50c. per hundredweight. 


KENTUCKY. 

Danville—The ice factory has resumed operations, rains 
having filled their wells for water supply. The company is still 
drilling wells. Mr. Wm. Cheek, one of the largest stockholders, 
has sold out to the Sulzer-Vogt Co., of Louisville. 

Mayfield—The Mayfield Construction Co. are in the market 
for an ice machine, which will be run in connection with the 
water works and electric light plant. 

Newport—The Frigid Ice Co. was incorporated August 13; 
capital, $20,000; incorporators, Henry Voight, E. H. Conn, John 
Y. Conn; object, to make and sell ice and do acold storage busi- 
ness. They now have a plant at work on Second street. 

Winchester—A. J. and J. P. Cassity, of Mount Sterling, 
have leased property to remodel for an ice factory and cold 
storage plant. 

LOUISIANA. 

Abeta Springs—The ice factory is now in full operation, sup- 
plying Covington, in the same parish, three times a week. 

Kentwood—A company is talked of to buildan ice factory, to 
cost $12,000. The town has good shipping facilities on the 
Illinois Central road. The present ice supply comes from 
Geneva lake, Wis., and is handled by the Kentwood Box Manu- 
facturing Co. 

Lake Charles—The Lake Charles Ice, Light and Water 
Works Co., capital $100,000, has been organized by J. A. Lan- 
dry and others to establish an ice factory, electric light plant 
and a system of water works. 

Vidalia—An ice factory will probably be erected. Henry 
Vogt, of Sulzer-Vogt Co., Louisville, Ky., can give information. 


MARYLAND. 
Frederick—The Hygeia ice factory began making ice August 
3. Their tank has ten tons daily capacity. 
MICHIGAN. 


Grand Rapids—The Grand Rapids Storage and Transfer Co. 
are thinking of putting in a freezer for game, and also general 
cold storage. They want information on the subject. 

MISSISSIPPI. 

Greenwood—The Leflore Ice Co. has, it is reported, added 

a 20-ton machine to its ice factory. 
MISSOURI. 

St. Louis—The Frick Co. is making an ice machine for St. 
Louis, with capacity of 100 tons of ice daily, besides refrigerat- 
ing 200,000 cubic feet of cold storage room. The contract price 
is $193,800. 

NORTH CAROLINA. 

Washington—C. H. Sterling will erect an ice factory. 
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OHIO. 

Washington C. H.—The Washington Ice Co. has been so 
successful since starting up in May last, that the company are 
thinking of doubling the capacity of the plant this winter. They 
use a 15-ton Stratton machine. 

Circleville—There is some talk of starting an ice factory. 

OKLAHOMA. 

Ft. Reno—The new ice factory is said to be a success. 

Guthrie—The Guthrie Ice Factory and Cold Storage Co. 
Jacob Schuehle, proprietor, and E. W. Morton, resident mana- 
ger, established in 18go, at a cost of $20,000, is to be increased 
in capacity, which is now fifteen tons, as besides supplying 
Guthtie, the factory is building up a trade in the towns on the 
Santa Fe route. 

OREGON. 

E.agene City—The Union Cold Storage, Ice and Brewing Co., 
August 1, began the erection of an 8-ton ice factory, with cold 
storage and brewery in connection, the ice factory to be com- 
pleted October 1. The Salmon machine has been purchased. 


PENNSYLVANIA. 


Allegheny—The Arctic Ice Co. has obtained a charter: capi- 
tal stock, $300,000; incorporators, F. M. Aiken, John B. Chap- 
man, Pittsburgh; Geo. H. Adams and Jas. B. Ross, Johns- 
town, Wm. F. Melhuisch, Allegheny; to manufacture ice. 

Philadelphia—A local newspaper says: ‘‘One of the ice 
manufacturing companies located in Germantown is making ex- 
tensive additions to its plant,with a view to producing ice on a 
larger scale. When the alterations shall have been completed 
new and powerful machinery will be put up, by means of which 
the company will be enabled to produce whole cakes of ice 
weighing a ton. The operation will be necessarily a long one, 
the freezing of one of these mammoth cakes occupying from ten 
to twelve days. Intricate machinery will also be erected for 
the purpose of cutting the ice into smaller cakes of any required 
size. Notwithstanding the great expense which will naturally 
be incurred by the erection of new machinery, the additions to 
the plant, aud so on, the company has great expectations, claim- 
ing that the plan of making the cakes of larger size is a great 
improvement over the old method, being more economical.” 


TENNESSEE. 

Johnson City—Graham & Co. will rebuild their ice factory 
recently burned. 

TEXAS. 

Myrtle Springs—The Texas Land and Industrial Co. will 
establish an ice factory. 

Mineola—Is talking of a 10-ton ice factory, with cotton com- 
press, etc. 

Quanah—The city council has accepted a proposition for the 
construction of water works, erection of an electric light plant 
and ice factory. 

San Antonio—The Southern Ice and Cold Storage Co. have 
finished their plant, and are operating two 30-ton ice machines, 
and cold storage buildings will be arranged for. H. L. Guenther 
is secretary. 

Velasco—Two ice factories will, it is reported, be erected. 

Vernon—The city has purchased and will operate the water 
works of the Vernon Ice, Light and Water Co. 

Victoria—It is reported that the Southern Ice and Cold 
Storage Co., of Chattanooga, will erect an ice factory and cold 
storage establishment, and will ship fish and game, in car load 
lots, to all parts of the country. 


VIRGINIA. 

Harrisonburg—The Harrisonburg Ice Manufacturing Co. 
will enlarge its ice factory during the coming winter. 

Manchester—The Manchester Transparent Ice Co. began 
making ice August 1, the trial of the machinery being very sat- 
isfactory. 

Norfolk—Mr. Caleb Sterling is building a 7-ton ice factory. 

Norfolk—The ice factory of G. and F. O. Rettig began 
making ice August 8. The Columbus, Ga., Iron Works (Stratton) 
machine is in use. The works are supplied with water from 
seven sixty-foot wells, which is vaporized, condensed and 
filtered through charcoal before freezing. The works are mak- 
ing thirty tons of ice daily, and represent $75,000 invested. It 
is claimed to be the largest ice factory in Virginia. 

Richmond—The Home Ice and Coal Co. has been incorpo- 
rated, with Warner Moore, president, and T. L. Moore, secre- 
tary, for the purpose of dealing in and mining coal, and deal- 
ing in and manufacturing ice, etc. The capital stock is to be 
not less than $25,000 and not more than $100,000. 


MINOR LITIGATION. 

—The People’s Ice Mfg. Co., of New Orleans, was shut 
down July 29, for lack of funds. The company was organized 
in 1885, with a capital stock of $100,000, but last winter went in- 
to liquidation. In March, however, a new board of directors 
was elected, and the stockholders subscribed $40,000 in stock to 
continue business, of which sum, however, only $4,000 was paid 
iu. Mr. Emile Kuntz was then elected president and Mr. Leon 
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Sere, some time later, secretary. There are now anumber of 
judgments against the company, but creditors have taken no ac- 
tion, as the civil courts are closed. A meeting of the direc- 
tors has been called for September 1, to decide the future of the 
business. Liabilities, $41,000; assets, $82,000. 

——The Leavenworth (Kan.) Ice Plant and Cold Storage 
Co., composed of M. Ryan, Sr., and Geo. Ritcherson, was, 
August 4, sued by the York Mfg. Co., of York, Pa., to recover 
the sum of $15,660. The York company’s agent then began re- 
moving the machinery, but were stopped by injunction, Mr. 
Ryan filing suit for counter claim, of damages for non-fulfillment 
of contract. Meantime, Mr. D. Atchison, who had contracted 
for the entire production of the plant, is short ofice, and he, too, 
threatens suit against some one. 


The Blymyer Ice Machine Co., of Cincinnati, made an 
assignment August 7, with liabilities at $320,000. The assets 
are stated to be considerably more than that. There are no 
preferences. The assignees are Edward Worthington and 
Frederick Busse. The cause of the failure is given as dull col- 
lections, owing to the long-time paper it is necessary to take 
from customers in this line of business, and pressing creditors. 
Those in a position to know say the company will undoubtedly 
pay dollar for dollar. The company succeeded about two years 
ago the Cincinnati Ice Machine Co., which also failed, but 
finally paid its creditors in full to a cent. The company will 
probably be reorganized and resume business. 





MISCELLANEOUS NEWS ITEMS. 


——New York’s consumption of ice is estimated at 15,000 
tons daily. 


Allen Smith’s ice house at Plainville, Mass., was burned 
August 18; loss, $1,200, 

——T. F. Brile’s restaurant and ice house, Sweet Springs, 
Mo., was burned August 16, 

——Mr. Keegan’s city ice house at New Haven, Conn., was 
burned August 14. Loss, $500. 
The Forest City Ice Co.’s storage house, at Cleveland 
was burned August 15; loss, $8,000. 

——One of the ice houses of the Crystal Ice Co., at Omaha, 
was burned August 19; loss, $1,500; insured. 


Mr. A. G. Labouser, late of Augusta, Ga., has gone to 
Salisburg, N. C., to managp the ice factory there. 
——F. G. Guild’s ice house at Silver Lake, Pittsfield, Mass., 
was burned August 19. Cause, incendiary; loss $1,000. 
——The buildings of L. H. Mace and Co., makers of refrig- 
erators, New York, were burned August 20; loss, $250,000. 
——An ice company has been incorporated at Geneva, N. 
Y. A building, 300x30 feet, to hold 4,000 tons, will be erected. 


——The San Angelo (Tex.) ice factory has shut down on ac- 
count of scarcity of water, the river being lower than for many 
years. 

——Geo. W. Taylor & Cos’. ice house at Norfolk, Va., was 
burned August 15; the business of the firm continues right on, 
however. 


The Wisconsin Lake Ice Co., Milwaukee, suffered a loss 
by fire, August 21, of $500 on building and $200 on stock; no in- 
surance; cause, unknown. 

W. L. McCague’s ice house, and 1,000 tons of ice owned 
by W. W. Man, were destroyed by fire, August 22, at Omaha; 
cause, supposed incendiary. 

The headquarters of the Colorado, Utah and Montana 
division of the American Refrigerator Transit Co. has been re- 
moved from Denver to Kansas City. 


—tThe Alaska Refrigerator Co. are erecting at Muskegon, 
Mich , what is said to be the largest plant in the world for the 
exclusive manufacture of refrigerators. 

——The Herrick Refrigerator and Cold Storage Co. have 
opened a factory at Wapello, Lowa, having all the territory west 
of the Mississippi for the McCray patent. 

——Carl Goerg’s ice houses at Michigan City, Ind., were 
burned August 18; loss, $1,400; cause, incendiary. Fred Kim- 
ball’s house was also damaged to the amonnt of $200. 

——The Consumers’ Ice Co., Chester, Pa., has decided to 
issue $25,000 of additional stock, making a whole capital of $75,- 
009; the proceeds of the sale to be used for enlarging the plant. 
The ice factory at Danville, Ky., have struck flowing 
water at sixty feet in their new wells. The flowis three gallons 
per minute. Nine other wells will be dug, which will give ample 
water supply. 

——Mr. E. J. M. Hopkins, of New Birmingham, Texas, has 
sold his ice factory and cold storage houses to John Schwecler, 
of Omaha, for $6,000, and is now open for propositions from 
towns of 5,000 and upward that are willing to subscribe stock for 
an ice plant. 

——George W. Decker, of Morrison & Decker, Newport, 
Ark., has been in St. Louis for some time past completing the 
organization of the East St. Louis Ice and Cold Storage Co. 
Capt. Decker was elected president of the company ; Otto Stifel, 
vice-president, and W. S. Hodges, secretary and treasurer. 
The capital stock is $300,000. The factory will use the plate 
system, and have a capacity for making 100 tons daily, 
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We append below the most important new patents, 
relating to the ice, ice making, refrigerating, cold storage 
and kindred trades that have been issued from the patent 
office during the past month, reported expressly for 
Ick AND REFRIGERATION. 


NON-HEAT-CONDUCTING COMPOUND. 


No. 453,354. Hiram M. Hanmore, Santa Cruz, Cal. Filed April 7, 
1890. Serial No. 346,826. Patented June 2, 1891. (No speci- 
mens. ) 


Claim—1. The herein described manufacture, com- 
posed of tule grass in the form of spires, 
tule grass in a granulated form, and a suit- 
able binder for holding these parts in a 
mass, substantially as set forth. 

2. The herein described manufacture, 
composed of tule grass in the form of spires, 
tule grass in the granulated form, tule grass 
in a fiberized form, and a suitable binder for 
holding these parts in a mass, substantially 
as set forth. 

STEAM CONDENSER, ETC. 


Combined steam condenser, oil extractor and feed- 
Ferdinand Bauer, St. Louis, Mo. Filed Novem- 
Patented July2 4, 1891. Serial No. 372,220. (No 





No. 456,464. 
water heater. 
' ber 21, 1890. 
model.) 
Claim.—t. The combination, with a steam conden- 
ser, of a series of staggered oil and grease trough-shaped 
traps 74, the external reservoir into which said traps 
discharge, and the discharge pipe that conveys the 
trapped oil and grease from the condenser, substan- 
tially as and for the purpose set forth. 








2. The combination of the exhaust steam supply 
pipe, the oil and grease trap box 62, theinclined oil and 
grease trap troughs in said box, the external reservoir into 
which said traps discharge, and the discharge pipe gv, 
that drains said reservoir, substantially as and for the 
purpose set forth 

3. The combination of the casing having a water 
chamber therein, the exhaust steam supply pipe, the 
oil and grease trap bottomless box, into which the 
exhaust steam is forced, arranged above said water 
chamber, the multipartite surmounting and underlying 
tiers of angle-shaped inclined oil and grease trap 
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troughs in said trap box, and the reservoir, independent 
of said water chamber, into which said troughs discharge, 
the said troughs being arranged in their tiers in stag- 
gered positions above each other and provided with in- 
tervening steam vents, through which the steam is forced 
in staggered currents while passing through said traps, 
substantially as and for the purpose set forth. 
REFRIGERATOR. 

No. 456,840. John Outhet, Toronto, Canada. 

1891. Serial No. 382,499. 

Claim—1. The combination, in a refrigerator, of a 
provision apartment and an ice 
chamber, the latter provided 
with a slanting ceiling to guide 
the warm air, and a long, narrow - oes 
opening above, communicating \S/)} 
with the outer atmosphere in two Ke? | 
directions, whereby heated air 2 (= | 
passes out at one side and fresh 
air in at the other to ventilate 
the ice chamber, substantially as 
described. 


Filed February 24, 
Patented July 28, 1891. (No model.) 















REFRIGERATOR. 
Harry L. Trotter, Rochester, N. Y. FiledoApril 20, 
Serial No. 389,675. Patented August 11, 1891. (No 


No. 457,962. 
18ql. 
model.) 
Claim——t. In an ice chamber for refrigerators, and 

in combination with the walls 
thereof, the separate angle bars 
secured to the wall having the 
vertical and horizontal por- 
tions, the edges of said vertical 
portions co-operating with the 
walls and constituting vertical 
air passages open at theirends, 
and the horizontal portions 
serving as an ice support, sub- 
stantially as described. 








WANTED AND FOR SALE ADVERTISEMENTS. 

[The charge for advertisements tn this column ts &3 each tnsertion for seventy 
words or fess, and twenty-five cents for each additional fourteen words. No adver- 
tisements will be tnserted unless accompanted by the necessary cash. Parties 
answering these advertisements must write to the addresses given, as the Publishers 
decline lo furnts h any tnformation concerning them.| 


Wanted. 
Experienced salesman for refrigerating and ice making machinery. 
Address, giving references, Whitehill Engine & Pictet Ice Machine Co., 
Newburgh, N. Y 


Salesman Wanted. 
An experienced ice machine salesman having good references, can ob- 
tain a good position by addressing *'C. M, A.,” care Ice AND REFRIGERA- 
TION, 177 La Salle street, Chicago. 


Wanted, 

A young man of considerable experience desires a position as manager 

of some ice or cold storage company. Best reference given. Address 
Allen P. Walker, Wytheville, Va. 


Foreman Wanted. 
A first-class foreman with $10,000 to invest in a good paying ice factory 

in Kentucky. Address with references, ‘Ice Factory,” care Ice AND RE- 

FRIGERATION, 177 La Salle street, Chicago. 


Wanted, 
Situation wanted by a practical engineerin refrigerating or ice making. 
Ten years’ experience. Will give best of references. Address G. A.) care 
IcE AND REFRIGERATION, 177 La Salle street, Chicago. 


Second Hand Ice Machine for Sale. 
A second-hand ice machine, in first-class running order, Ice making 
capacity, twenty tons of ice per day. Will sell for S1U,000. Add ress S. P. 
F., care of ICE AND REFRIGERATION, 177 La Salle street, Chicago, 


Situation Wanted. 

An experienced engineer wishes to secure asituation in a northern 
state to run an ice or refrigerating machine. Understands the business 
thoroughly. Address ** James W. M.,”? care ICE AND REFRIGERATION, 177 
La Salle street, Chicago. 


Wanted. 

A competent and reliable man, experienced in management of ice 
business, also practical machinist and mechanical engineer, now manag- 
ing factory in Virginia, would like to locate further south as manager or 
superintendent of ice factory. Address R. I. C.,care H. S. Rich & Co., 
Chicago, Il. 





For Sale. 


On account of broken health, will dispose of my cold storage plant and 
business referred to on page 79, August number of this magazine. Been in 
successful operation five years. Storage capacity over 3,000 cases of eggs, 
or their equivalent. On paved Street, with side track in rear. Near center 
of produce trade, and has every facility for carrying on commission 
business in connection with cold storage, Any mat having money to run 
this plant and business properly, can clean up from 310,000 UPWARD in clear 
profits YEARLY, according to his push and energy. Cost, $8,000; will dis- 
count for cash, or trade for real estate. For particulars, write Diy 
Beemer, 807 Howard street, Omaha. (Population, 140,000.) 
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LL WM, T. WOOD & CO. & JOHNSON, 
ARLINGTON, MASS. 


i ene ~~ g's) 
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» The oldest and largest lee ‘Tool Manufactory in 
} the United States, 
Send for complete illustrated catalogue for 1891-2, 


CRANE COMPANY, Cutcaco : Ammonia Gonpres 
‘ss WROUGHT IRON PIPE 


For Ice Making and Cold Storaae, 


a othe -nnnnnnnnnnsninnnnnnnnnnnnnnninl Se ICE «® REFRIGERATING 
Cr M City ICE G6: OUINCY, ILL. MACHINES 


HOLESALE DEALERS IN 


Race on | A kK F | C iD © ; Office, Room 76, Worcester Block, 


DO YOU WANT ICE IN CAR LOADS ? : 
WE HAVE IT FOR SALE 


of . . 
= 
Special attention given to packing and ec ng for long distatr ship- & O K A N D @) ik , G O N 
. . . 
ments, Correspondence solicited * ’ F 
. 


5. oS. VAN meA RIC Mair. 








MANUFACTURERS OF 
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167 DEARBORN ST. CHICAGO. 





THE DRAPER MFG. co. 
152 


ont St., NEW YORK. 


MINERAL WOOL== COLD STORAGE ROOMS, 


so U.S. MINERAL WOOL Co. *“Ny'an."" 
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For recording and indicating temperature and pressure ata 5 ) 
i > ; ; ; si s #20 ba | ...s MANUFACTURER AND IMPORTER OF..., 
distance. Particularly adapted to Cold Storage, to indicate s 110 
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FOR DESCRIPTION AND i -a Machine Ther stare « 
pRicks Sean th i‘ Hr Ice Machine Thermometers and 
0 Ammonia Hydrometers ... . 
10-5 1} 420 ; 
At 
STANDARD THERMOMETER 60. i | CELLAR Neg 
1 ff [80 CHILL ROOM THERMOMETERS, 


PREABODY, MASS. . Thermometers in angle shape made to order from 


nketalt os * specific ratio yn, 

















New York Office, 18 Courtlandt St. Boston Office, 70 Pear! St. ESTIMATES FURNISHED ON APPLICATION, 


SEPTEMBER, 1491. } pg ACE AND ., REFRIGERATION 


THIS ENGRAVING REPRESENTS THE WORKS OF THE 


BIUMUGF 166 Machine Go., Ginoinnati, Ohio. 


Manufacturers of Ice and Refrigerating Machines, exclusive ly. 
Co., is superior to any Compression Mac hine, either as a Refrigerating or Ice-N aking Machine, 
complex moving machiner It saves 25 to 4o per cent of the fuel, and saves ammonia and labor, The cost of repairs is 
siiall, and the machine will outlast C ompres sion Machines several times over, It is not necessary to buy these machines in pairs 


as there is no danger of serious stoppage. These machines are RADICALLY DIFFERENT from all other Absorption Machines, and 
are itt every way superior to them, 


The Absorption Machine, made by the Blymyer Ice Machine 


It requires no steam engine o1 





ELOW will be found a list of lee-Making and Refrigerating Machines madeby us, Every one of these machines has been in continuous use since 





erected, and is in use now, None have failed to fill their guarantees satisfactorily; none have been superseded by other machines, The entire 
capacity of our works having, up tothe present time, been taken up with the manufacture of lce-Making Machines, no ayents have solicited order 
for Refrigerators, Such orders as have been taken have been merely incidental, Having easily taken the lead in the lee-Making Machine 


the Refriverator field (which is much the easier of the twoin which to make a 


Send for our catalogue. 


field, the manufacturers, with their enlarged capacity, will now enter 
good record) in earnest, and respectfully solicit correspondence, 


ICE-MAKING MACHINES. ICE-MAKING MACHINES. 








No Size. NAME, ADDRESS. No Size NAME, ADDRESS. 

J % Tou, Meridian lee Mfy. Co. 4 Meridian, Mias, 4 #4 % Ton Gibson House Cincinnati, O, 

1 10 ? Baton Rouge Ice Mfy. Co Baton Rouge, La. 4 #4 10 " Palace Hotel ryt San Mranciseo, Cal, 
1 15 e Evansville Ice and Cold Storae Co Evansville, Ind. 9 #*Y uy 7 The People’s Ice Co sirmingham, Ala, 
1 5 y: A. Moresi..... Jeanerette, La, 4 ##y 45 wt Citizens Ice Co, Los Angeles, Cal 

J 15 ” Lookout Ice and ¢C ‘old Storage Co, . Chattanooga, Tenn, > 1 Dw v Civill & White 5 Colorado Sprys,Col. 
1 1 a Morris Ice Co...,...., Jackson, Miss. I *w w a Puchlo DW, Ice & Cd.8.Co, (Wb Order rf) Pueblo, Col, 

1 15 rf Texarkana Ice Co Texarkana, Tex, +4 W : Colorado lee and Storage Co Denver, Col, 

1 w re Lookout Ice & Cid. Stor. Co. Order) ¢ hattanooyga, Tenn. I way 2 i Kk. . Cornell.. Tampa, Wla. 

1 5 a Gadsden Ice Co... ..0.,5.04, Gadsden, Ala, WHY 5 oe Mr. HG, Meamann Vessemer, Ala. 

1 6 “i Sheffield Ice Co Sheffield, Ala. 4 Hy w ig Consumers lee Co. ’ Vicksburg, Mins, 

1 5 f Decatur Ice Co Decatur, Ala. wy 35 ? Artificial lee and Storaye Co Canton, O, 

J Ww 7 Crystal lee Co Wichita, Kan, we 12% ” Frigid Ice Mfg. Co....... > Joplin, Mo, 

1 3 e Danton Wwe Coc) cig sa feverenerias Denton, Tex, wm W = Crystal Ice Co,,,.,..... Albuquerque, N. M, 
1 5 “ Van Buren Ice and ¢ toal Co Van Buren, Ark, wey 15 y Meridian Ice Co, 2d Order).,....... Moridias. Mins, 

j 5 7 siloxi Artesian Ice Mfg. Co.. Biloxi, Miss, wey 5 % Dayton Ice Co F Dayton, Tenn, 

1 25 es Hutchinson Ice Mig. Co Hutchinson, Kan, wa) 14 ” Decatur Ice Co, 2d Orde r). if Decatur, Ala, 

1 12 ie Parkersburg Ice Co Parkersburg, W.Va. WF) 124% ” The Ruddick Artificial lee Co., Columbus, Ind 

1 Ww ” Union lee Co, Denver, Col, 4 #4 10 Ms Mr, August Mrath New Iberia, La. 

1 3 ss Dominick & K; arston, West Point, Miss, y | #4 55 = The Crystal lee Mfy. & Cd, Sto. Co, Columbus, O, 

1 3 a DeCoppet lee Co SPR e AA TD os tad Somerset, Ky y | *Y 42 ? Consumers lee Co, (2d Order), San Franciseo, Cal, 
1 35 is Kyvanev'le lee & Cld.Stor. CoA Order) Evaneville, ind, % | 15 zi Peru Ice and Cold Storage Co Peru, Ind, 

J 2 o Van Horn & Chambers hate Lebanon, Ohio, ad | 55 fe The Orystal Ioe Mfg. and Cd, Btor. Oo, (24 Order) Columbus, O, 

1 4 7 John C. Webb Demopolis, Ala. 4 **y 42 s Lafayette Artificial lee Co, Lafayette, Ind 

J 12 ry Huntington lee and Storave Co Huntington, W.Va. | ¥O] a” # RK. ’T. MeDonald & Judah Hart New Orleans, La 

1 15 ” Corryville Artificial Ice Co, Cincinnati, Ohio, ty 12 = John Hoey (Hollywood Wotel) Long Braneh, N. J, 
j 3 Es Tupelo lee Co Tupelo, Mises, 4 #*] 15 “f bridgeport Electric and lee Co Bridgeport, 

1 wD v Wheeling Ice and Storave Nc hag ye ee | wm 5 w Vicischman & Co, Cincinnati, O, 

’ 0 2 Ft. Payne lee and Cold Storave Co, ¥t. Payne, Ala. "e artitdas “re erected in seaKc ‘ 

+ 10 ” Couteddo: Beach Co, (Hotel del Coronado) San Diewo, Cal, 4 * These machines were erected in season 1891, 

#4 1 Walter Aiken (Hamilton Hotel) Hamilton, Bermuda 4 

*] nw ” Decatur Cold Storave and Ice Co... Decatur, Ii, 4 

*1 12 ? Marietta Ice Co : Marietta, O. I 

+ 35 ” Dayton Ice Miyv. & C old Storage Co Dayton, O, . : . - 

1 *» ‘és Vadauviiie Artificial Ice Co.... Zanesville, O 4 REFRIGERATING MACHINES. 

#4 35 ” Kvanev le lee & Cid. Stor.Co(W Order) Evaneville, Ind, 4 

*1 3 7 Comnolly 2 Curtian 3464 siesecaerss Columbus, Miss. 4 

#\ 5 ” Lebanon Artificial Ice Co.... Lebanon, Ky. oA? You. Louisiana ire wing Co,.,.. New Orleans, La. 
*] z, ? Cc yuthiana Kb lec, Light & Powe Co Cynthiana, Ky, 4 1 Ww) EB Toledo Brewing and Mz iting C Oo, x oledo, O, 

*) 5 e Grenada Cream’y.Cld.Stor.&lce.Co Grenada, Miss. ane Ww Hudepoh! & Kotte (Brewery)....... Cincinnati, O 

| 14 ee Washington Ice Co Washington, Ind. otis sf) id Savannah Brewing Co ; Savannah, Ga, 

*4 Ww i‘ Wheeling Ice & Storage Co. (A Order) Wheeling, W.Va. 4 1 25 ‘ig Schantz & Schwind (Brewery Dayton, O, 

#4 32 ” Consumers Ice Co...., 7 San Francisco, Cal. 4 J 15 " John Smith’s Sons (Brewery) Youngstown, O, 

#4 5 e Shelbyville Artificial Ice Cc Feed Shelbyville, Ind, 1 12 7 Christ Die hl (Grewery) Defiance, O, ; 

"4 ww id Pueblo Distilled Water Ice and ¢ told J 12 Ps Genessee Oil Works... Buffalo, N.Y, 

Storage Co. ps Ices svtee cu . Pueblo, Col, 1 12 oD S. Da vin, Jr., & Co, (Packers) J ( incinnati, 0 

*1 5 x Skinner & Olson.......,.-- Topeka, Kan. ont a” ‘ Occidental Packing & Provision Co Lincoln, Neb. 
#4 35 ” Vort Wayne Artificial Ice Co. Fort Wayne, Ind, 4 1 15 Thos. Mc¥ adden, Jr, (Cold Storaye Pittsburgh, Pa 

wy an, 47 Evansv'le Ice & Cd.Stor.Co, sthorder) Evansville, Ind, Titec is.” Grocers’ Supply Co, (Cold Storage) Pittsburgh, Pa 

#4 5 m Dayton lee Mfg. &Cd.Sto.Co/Wvrder) Dayton, O, ¥ | #1 uw) 44 Adolph Coors (Golden Brewery Golden, Col, 

#4 15 ” Ashland Artificial Ice Co........... Ashland, Ky. 4 *] 2 42 ¥, Conrad (Brewery).... sere Anaheim, Cal, 

| ei} " Corry ville Artificial Ice Co, (W Order) Cincinnati, O } mY 25 dé The Sachs-Prudens Ale Co Dayton, O, 

* These machines were erected in 1490, ¥ | * These machines were erected in 1490, 


Sie . ICE .. AND .. REFRIGERATION .-. amore ete 
DIRECTORY OF-— so 


Ice Factories, Ice Dealers and Cold Storage Houses. 


THE PICTET ICE WORKS, NORTHWEST COLD STORAGE & ICE CO. EXCELSIOR ICE & COLD STORAGE CO. 


Manufacturers of Artificial Ice from Filtered Wm. McGuirk, Sec’y and Treas. ha Neots et pee 
oe yeas oan ena Pie cere C. H. Prescorr, Pres. J.C. Lewis, Vice-Pres. teh RACE yey HO near 
apacli Is per da y y TE r i 
20. 22 & wateiine St eek Plevalane: oO. Wo. McGuire, Mgr. Portland, Ore. W- H. Howe, Prop. Nashville, Tenn. 
THE WASHINGTON MARKET CO. STANDARD ICE CO. GEORGIA ICE CO.---N. 0. ICE MFG. CO. 
Central, accessible and close to business, with Daily capacity, 135 tons, Capac’y, 40 tons daily. Capac’y, 80 tons daily. 
over 300,000 feet cold storage space. Office: Wall Street. J.M. Beatu,Gen.Mgr. H.H.Brianx, Supt. N.O. 
Center Market: 7th and Pa. Ave., N. W. Factories: Atlanta, Iceville and West End. Atl G = N | L 
Washington, D. C. Morris BENJAMIN, Mer. Atlanta, Ga. tlanta, Ga. ew Orleans, La. 
CENTRAL ICE CO. _ J. WALTON CURTIS, JAMES MCCARTHY & SON, 
REPRESENTING Lookout Ice & Cold Storage Co. ICE BROKER, Wholesale and Retail dealers in Ice, 
Chattanooga Ice & Bottling Co, 3 : ‘ rd | Wi t Ss Shi , 
Ice Capacity, Big Spring Ice Co. Ice bought and sold on commission, Vinter and Summer Shipments, 
125 Tons daily. Chattanooga, Tenn. P.O. Box 1264. Boston, Mass. Lake Bras D’Or, Nova Scotia. 
ISSSSSeeeeee eee eee eee ee SRR RRR RECO OCHS SRC R BOER O RE CEBU OSCE CE ERROR OO CC OS SOROS ERTS RRR EO COOP EOS CORES ESSERE EEE See 


GIFFORD BROS. "Ps 


Ele roN Ae 
+ & CONVEYING 
LOWERING 


Send for Catalogue fe sees 
and Price List. yer es a EE ae 


SS ALSO 








CHAIN, FORGINGS;, ENGINE SAN De OTe. 
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LANSING - IRON © ENGINE- WORKS 


LANSING, AAI CG FH. 
MANUFACTURERS OF 
CO XE est 
SK CONDENSING 
UIT OmA ric 
RINGINES. 


BOILERWoSHEET IRON@OTANK WORK 


For Ice Makers and Cold Storage Plants a Specialty. 











CORRESPONDENCE SOLICITE 
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NEW FEED-WATER PURIFIER AND HEATER 
————USES LIVE STEAM———} 


This cut shows our Feed Water Heater and Filter combined. Perfectly purifies the feed-water and oo it to the 
boiler freed from scale producing elements and sediment, a GUARANTEED 
B 


STILWELL’S 
PATENT IMPROVED 


Lime Extracting Heater. Uses 
Exhaust Steam. Separates the 
oilfrom the Steam and Water. 
It Regulates the Feed. The 
Pipes Never Pound. Prevents 
Scale in Steam Boilers, remoy- 
ing alllmpurities from the water 
before it enters the Boiler. 
THOROUGHLY TESTED. 

Over 4,500 of them in daily use. 

zi This upright view is a fac-simile 
Dig of the appearance of the shelves 
of a No. 5 Heater at work on or- 
dinary Lime Water, when the 
j| door was removed after the 
U) weeks. 


g eas i | | | Heater had been running two = : 
Hh i) Yesistaersne> «= Ss STILWELL & BIERCE MANUFACTURING CO., DAYTON, 0. 


fe 
“punaeseeuuaus Saengan Sunecees SSSSRSSE ESSERE SSSSSSS SSeS ee eee eee SSSSSSSSSETEeeeeeseeesee SSSSSSSSSSRRRESSSSSHSSST SSS SSSS RESETS SESS SSS ESSE eee 


THe P. FLEMING COMPANY ! A. W. SWANITZ, CONSULTING ENGINEER, 


A. TSCHOPIK & SON, Proprietors. SE EE SN 


IRON PIPE, FITTINGS * [oo Reirigerating Machinery 


@ 
AK BRASS GOODS . 
Ree daa tee 701 STOCK EXCHANGE BUILDING, 


SEND FOR PRICE LIST A full line of Asbestos Rubber and other 
LSC OUN TS: Packing suitable for Ice Machines, SOLICITED . . C 
ee rane HICAGO. 
SSSSSSSSSSHEESSSS ESSE Sees eee SSeeeeeeneees SSSSSSS ESET SSSSSS ESSEC See eee ee SSSR SCRE SS SSSR SSS TSR S TES R SS RTCR SSSR S SSSR S EEE REESE SSE 


CHATTANOOGA, TENN. 
TANKS AND SHEET IRON WORK THE CLIMAX COUPLING 


OF EVERY DESCRIPTION. 
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EDWARD KENDALL 


cai Charles Riverlron Works. cena 



































A NEW AND ORIGINAL INVENTION. 
Unsurpassed for Efficiency, Strength, Durability and Economy. 


Investigation will establish its superiority over every other known pipe- 
joint, particularly for Ice and Refrigerating Plants using ammonia. 
For further information, testime ynials, prices, etc., address 


© ENOCH LAWSON, 


229 FULTON STREET, 
SAN FRANCISCO, CAL. 


STROMBERG, ALLEN & Co.— 


RAILROAD 


2 em mmm em 


== COMMERCIAL Printers 


ENGRAVERS - - - - MANUFACTURERS OF - - - 


a i 
-LITHOGRAPHERS g* Licht RAILROAD SUPPLIES 
ELECTROTY PERS ate Consecutively Numbered Tickets, Bonds, Checks, etc., a specialty 


EVERY DESCRIPTION, 
Presented by 








CONTRACT FOR THE COMPLETE EQUIPMENT OF 


ICE MAKING“®COLD STORAGE PLANTS. 








PRINTERS OF 


ICE AND REFRIGERATION 337 AND 339 DEARBORN ST., CHICAGO 


SELDEN’ Ss PATENT J ACKINGS 


FOR a Be 


The Be ay P. ackin 
onia, A Ste 





AUG. OHLSEN, JOS. MECKLER. 


QUEEN CITY 


Omnibus and Wagon 


MFG. CO. 
Builders of all Kinds of Vehicles, 


Cor. Charles and Plum Sts., 
CINCINNATI, O. 





RANDOLPH BRANDT, 
38 Cortlandt St., 
New York, U.S. A. 
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IMPORTANT TO ICE MAKERS. 


¢ TRI-SODIUM PAOSPHATE GHEMIGAL WATER PURIFIER. 


ae ear eka 


A staple salt for the purification af water, HOT or COLD, free 
from injurious action to ice, water or metals. 

It prevents incrustations in boilers, and yields an absolutely 
pure steam for condensing and freezing. 

It will prevent incrustations or corrosion to cooling coils, 
when applied to water passing over them. 


By its use ie impurities ¢ are rapidly eliminated from hot or 
cold water, by precipitation in tanks, producing a clear, 
soft, wholesome water for freez zing or other purposes. 

Send for our book ‘f Worth Knowing,” 


containing valuable 
information on Water Treatment. 


KEYSTONE GHEMIGAL GOMPANY, Patentees and Manufacturers, 


3 South Front Street, PHILADELPHIA. 


KEYSTONE CHEMICAL Co. 
Gentlemen : 

of results, both here and at our pla uit in Ironton, O. We 
therefore does not affect the ice manufactured from it in the least. 
it into ice, but this is entirely overcome. 
tasteless, in fact absolutely pure, and we ** bank 
(cory ) R. W. DUGAN, Sup’t and reas. 


ee 


STRONG TESTIMONY —_——— 


65 South Canal Street, CHICAGO. 


CHAMPION ICE MANUFACTURING AND COLD STORAGE CO. 
CovINGTON, Ky., June 27, 1891. 


In answer to your inquiry as to how we like your Tri-Sodium Phosphate, will say that we have been using it for two years with the best 
find that it keeps our boilers clean, and the condensed steam from them is absolutely pure, and 
Condensed steam from boilers usually carries an insipid, smoky or bitter flavor with 
We have the reputation of having the best artificially manufactured ice in this country; it is clear, odorless and 
” our last dollar on your Tri-Sodium Phosphate 


Yours truly, 


CHAMPION ICE MFG, & COLD STORAGE CO. 


=e Oe eo 


Gas and Gasoline Engines 


OVER 33,000 IN USE————_ 


BEST AND CHEAPEST 
POWER FOR 


Reirigerating 
Machines 


No Skilled Attendance. 


No Boiler, Heat or Danger. 
Started at once for short or 
long duty. 

Sizes, 14 to 100 horse-power. 
Can be used in country or city. 








33d and Walnut Sts,, PHILADELPHIA, 


OTTO GAS ENGINE WORKS, terSconce'scy cxrcaco. 


CAPACITY 1 @ 
300 WE MAKE THEM 


By freTHOU Se 
PER DAY, 
















iD aes 


"i 


they have proved satisfactory to my customers. 





tion, 


are as good as when shipped trom your factory. 


SEE TESTiMONIALS NEXT ISSUE. 


Cid 1, 


<1) GROUND FLOOR SPACE 110X g10 Fr. Se 


IEE 


a FOR. 


=|ceE MFRS. 
BREWERS a aND FOR THE TRADE. 


READ TE Tienes 


NEWBURGH, N, Y., November 29, 1890. 
I desire to say that I am pleased with the Ice Cans you have 


ROBERT WHITEHILL, 
Manufacturer of Engines and General Machinery. 


DAYTON, OnI0, November 28, 1890. 
The Ice Cans with which you furnished us in the summer of 1890 have been in con- 
stant use during the entire Ice M anufacturing season of 1890, giving entire satisfac- 
The material and workmanship could not have been better, and to-di ty the cans 


We can faithfully recommend your 
cans, Ci 


HEERDECEN 


We make investigations for subterranean water and furnish reports as to the 
number of streams, their exact width, direction of flow, approximate depth below 
the surface, and quantity of tlow. 

The great advantage of having a well located, 1s: 

1. We locate wells only at such places where we find subterranean FLOWING 
streams; this isa full guarantee of getting wells, which will never drop off or give out 
in time of drought, which is the case where wells are supplied by seepage water only. 

2. We can follow the course of a subterranean stream for any distance and 
select the proper place to sink the well. 

3. Westate the approximate depth of the stream below the surface, which en- 
ables our customers to make an estimate of the cost for sinking the well by the foot. 

4. Where the supply of an ARTESIAN WELL is obtained from a running stream or 
a spring, instead of seepage water, in NINE CASES OUT OF TEN IT 1S OF GOOD QUALITY. 

5. If there are any springs in the neighborhood where a well is wanted, we can 
trace the underground Outlets of same or the supplying flow for any distance. 

6. Where water of low temperature is wanted for cooling purposes, such as 
for BREWERIES, ICK FACTORIES, distilleries, oll refineries, ete., none cooler 
than artesian well water exists. 

7. Our method of locating wells eliminates all and every risk of failure. 

Estimates are given for sinking wells, with guarantee of water, where supply 
from artesian wells is desired. 

We have successfully located a large number of wells. 

For particulars apply to 


HEERDEGEN & SCHNEE, 


48 EXCHANGE PLACE, - - NEW YORK, 


WATER INDIGATOR 





NS) GALVANIZED IRON 













WRITE 


FOR 


be 


PRICES | 


furnished me and 
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SCHWIND, 
Dayton View Brewery. 
































=—=THE== 


= KIEGHLER 
MFG. 60, 


LINN, EVERETT 
and CLINTON STS. 


CINCINNATI, O. 


LGE AND .:. 


SEPTEMBER, 1891.) 


E. C. SAULS. 


SAULS BROS. 


MANUFACTURERS OF 


odllls AULOMATIG 
* 106 Gall Filler 


Fills Automatically and prevents flooding the 
bath. Save time, labor and money. Over 


ase Oust: 
In use in prominent factories. Send for testi- 
monials and prices. 


SAULS BROS. 


COLUMBUS, GA. 


C. G. SAULS. 






















































































































































































































































































































































































































































































Sib wea Ee So DORE 


COPPER AND IRON MFG. CO. 


MANUFACTURERS OF 


Sheet Iron Tank Work 


FOR ICE FACTORIES, 
Galvanized Iron . . PACKERS, Bre 


ICE CANS 


N. E. CORNER SECOND AND 
LOMBARD STREETS. 


Also Manufacturers of 


SEND FOR 
ESTIMATES. 


eel 
—— 





ST. LOUIS, MO. 


PENNSYLVANIA IRON WORKS COMPANY, 


MANUFACTURERS OF. .... 


(06 RelPigcratind Machines 


EMBODYING THE LATEST IMPROVEMENTS IN 
ABSORPTION MACHINES. 





Ice Machine 


References 4°%* 


W. H. RAGAN, Thibodaux, La. 

HENRY COOK, Donaldsville, La. 

GEO. & J. G. MUEHLEBACH, Kan- 
sas City, Mo. 

LAUER BREWING CO., 
Pa. 

STEGMAIER & SON, Wilkes Barre, 
Pa. 

J. H. MICHENER & CO., Philadel- 
phia, Pa. 

EDSON BROS. Cold Storage, Phila- 
delphia, Pa. 

SSGLADSTONE” APARTMENTS, 
Philadelphia, Pa, 

THOS. BRADLEY, Cold Storage, 
Philadelphia, Pa, 

FRAISSI & BLUM, Ice Manut?rs, 
Houma, La, 


Reading, 


< 
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AN 


NN) 


HT 


I 


























AND MANY OTHERS. 














SS — y 
SATISFAGTION AT LOWEST GOST GUARANTEED. 


Plans and estimates for plants erected ready for operation cheerfully 
given on application. 











Office and Works, 5oth Street and Merion Avenue, 


PHILADELPHIA, PA, 
NEW YORK OFFICES, 9 anv 11 WALL STREET. 
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ating Machine, 


ENTERPRISE BREWERY, 
San Francisco: 

“The 24-ton Refrigerating 
Machine has been running con- 
!}tinuously since 1887, and has 
proved economical and satis- 
factory in every resp2ct.” 
HOTEL DEL MONTE, Mont’y: 

“The Ice Machine now in 
6) operation at Hotel Del Monte is 
¥ and has been since its comple- 
tion a very satisfactory plant. 
We take ro in cordially 
recommending this variety of 
machine to any who may re- 
quire its use.” 

HOTEL RAFAEL, San Rafael: 
“The ‘Vulcan’ Ice and Re- 
gerating plantissat-sfactory 
in every respect, and is doing 
more work than was guaran- 
teed. A model of good work- 
manship. The ice is clear.” 
SOUTH SAN FRANCISCO 
PACKING & PROY. CO. : 
* “Tt gives us pleasure to state 
that the Refrigerating plant 
furnished by the Vulcan Iron 
Works for our packing house, 
in 1886, has been in operation 
since then, and has given the 
‘best results, to our complete 
satisfaction.” 
MILK RANCH, 

Penn’s Grove, Cal. : 

“We have been for the past 
ar, and are now using, a 
‘Vulcan’ Refrigerating Machine, 
manufactured by the Vulcan 
Iron Works, for the purpose of 
cooling from 800 to 1,000 gal- 
=} lons of milk per day, shipped to 
==|San Francisco — ae Rafael, 
\ — : ~Aand find the work done by it 

aS a entirely satisfactory." F 
ont St., 


THE VULCAN IRON WORKS, 135-145 Frem San Francisco, Cal. 


WVAIN GARE Oc IV LEVIS. 


MANUFACTURERS OF + ;: : | é : e ( A N 5 


The “VULGAN” Ice and R 


Ha TESTAMON\ALS 


eiriger 
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WRITE FOR ESTIMATES. 


44 & 46 North Broad Street, “ATLANTA, GA. 


lo6s°RGIFId6Pating Machines 


FOR. ICE-MAKING. PLANTS 


Brewers, Pork Packers, Oil Refiners, Cold Air Store Houses, and all 
Purposes where a low degree of temperature is required. 


























Builder of Machinery for Packers, Butchers and Produce Dealers. 
‘sarjeroadg wivaig pue sduing ‘siojiog ‘soursuyq ul Iofeoq 





Descriptive Circulars, References, Detailed 
Estimates and Information furnished on 


ENGINEE 
CONTRACTOR 


———" 





Application . 


JAMES B. GRAFT, 


74 CORTLANDT ST. 
NEW YORK. 
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THE WESTERN ICE MACHINE CO. om 


OTTO HOFFMANN, PROPRIETOR. 


06 R6IPIG6PabING Machinéry 


FOR BREWERIES, PACKING HOUSES, ICE FACTORIES, 
COLD STORAGE PLANTS, MARKETS, CONFECTIONERS, ETC. 






|: ve ry P art t Accessible \W hile] In HIS machine is the simplest, cheapest in first cost 


and after expense, is more easily handled than 


any other, and takes less room. Absolutely no 


Motion. 


nn . ; . _ possibility of leaking Ammonia. Machines of any capacity 
lhe Most Cooling with the i from smallest to the largest. We would be pleased to 


make Estimates, and believe we can show you a saving 


Least xpense. : : : ; in cooling your cellars. 


~ WESTERN IcE MACHINE Co. 


Office, Room 605 Northern Office Building, Cor. La Salle and Lake Sts., 


See this space next issue for Illustration of Machine. On | aa} GO, | 13 [es 


ICE s MAC FA ies 


(WINDHAUSEN’S SYSTEM.) 


AINSLIE, COCHRAN & Co. 


a —LOUISVILLE, KY. + 


(No tt the Prade + tea 


PAAR PAA 


We have recently secured the sole 
right to manufacture and sell Wunp- 
HAUSEN’S CARBONIC ANHYDRIDE ICE AND 
REFRIGERATING MACHINES inthe United 
States... These machines have gained 
a wide reputation on the continent for 
their simplicity, durability and eco- 
nomical running. They have been in- 
dorsed by the German government, an 
eighty (80) ton machine having been 
placed in the powder works at Spandau. 
Chey are also fast superseding other 
systems in the prominent breweries of 
Germany, nearly 200 being in operation 
already. They are the only machines 

} 


using carbonic anhydride, which has 


such a great range of expansion, pro 





duces such intense cold, and is cheap, 
odorless and easily obtained The above cut represents the No, 2 Machine at the Terre Haute House, Terre Haute, Ind, 


WRITE TO US FOR FURTHER -e- 
PARTICULARS ° 


AINSLIE, GOGHRAN & GO, a* REFRIGERATING PLANTS 
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rk ING MACHINERY | IGE-MIAKING PLANTS =~ a a, 


COLD STORAGE HOUSES, ETC. 


Direct Expansion or Brine System—e> MILWAUKEE, WIS. 


fan Winkie Gn Washinery Ga. === 
Tm KEELING ICE MACHINE 


FOR ICE MAKING, COLD STORAGE PLANTS, BPEWEPIES, PACKERS, ETC. 





WRITE FOR ESTIMATES AMD FURTHER INFORMATION. 


=——=VAN WINKLE GIN AND JMAACHINERY CO. 
OFFICE. 210 MARIETTA STREET. ATLANTA. GA. 


REE AS SSSA TSS SSS SAAS STATS TTT A TAS STATS TSS ASST SSS S SS SSS TSS S SSS SSE SASHA S SATS S TTT SESH ESE S SETS TESST SESE T ETRE H ESET TERETE ESET EEE EEE 


The American . 166. Magnine- GOMpany 


SOLE OWNERS OF THE REFRIGERATING 
__ KLINE, AND WINKLER AUTOMATIC * ICE MAKING MACHINE ae 


Simplicity of Gonstruction, 
Durability, 
Filiciencu, 
Economy. 
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__ IGE-MAKING 
© REFRIGERATING 
~ PLANTS 





el 100 re 
























































































































































L 7 ey of construction. Eoury — is x Laan are a complete. i 
posex all tly ¢ tat and can be read aad bandied oO 
an mecha of 6 Et many intelligence. 

2 The iroctseg process is completely automatic ( (WHICH NO OTHER FEEEZ 
ING SYSTEM POSSESSES), the 2 Oe oe —— 
sure regulator: it saves vie we rking time. & bs independent 
the other, and can be overhanledor replaced with 

3. Theat tee is meanetorteed Krom eased aie. free 3 
producing germs, such 2s 2bound in ice froze ponds, is chemically 
pure. and is infni ety - preferable to » the nai a ct yamet 












Company’s Offices, 35 Broadway, Rooms T2eT 37h de Pa x ae 


(VUE Eee 


COLUMBUS IKON WORKS _ 


IMPROVED 


REFRIGERATION .°. 






























































































































































































































































































































































































































































































































































BUILT 
BS Yao Es Pen cs 


BUFFALO - 
REFRIGERATING 
MAGHINE GO. 


BUILDERS OF THE 


Bulfal0 lee <* 
Reliigerating 


MACHINE 


For Ice Making and 
Artificial Refrigerating 


ore Re Se as 


—_——- 
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___Absorption Ice Machine 


SUCCESSORS TO 


H. D. STRATTON & CO. 








Established 1853 
comonial 1856. 











W.R. BROWN, President. 
W. COOK, Superintendent. 


Machines from 5 to a sone ca- 
he ah! Pe er 24 hours r larger 
desired. 


see eect 


94 Machines Built 


and allin successful operation 


More Ice Making Machines sold 
iy the SB ete th an by any Cited 
stablishme 


a eens siv ye bate ang required, 
No ere ure hine when 
oppe ed 


Send fo or price elistandi illustrated 
cire nar with location of ma- 
chine 


This establishme erie Wi as ie fis 


pl 5 
ee in the Be 
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The Improved Pontifex-Wood Machine 


A MOST ECONOMICAL AND RELIABLE APPARATUS, 





























Adapted to all classes of 

* x 5 WW WW 
Refrigeration, especially jl 
where extremely low tem- |i 

































































peratures are required. 


ALSO FOR 


MAKING jee 
ICE 


Sz 


UPWARDS OF 


400 


MACHINES IN OPERATION. 












































































































































H. J. W.S, COOKE, 
Patentee. 






































































































































































































































































































































































































































































































































ESTIMATES FURNISHED. 
SEND FOR CIRCULARS. {a 


ISBELL-PORTER COMPANY. BUILDERS. 


-ORFICES———— 





Sy BROADWAY, NEWiY@ORK. 26 BRIDGE STREET, NEWARK, N J. 


ae RICHMOND ICE MACHINE CO. 


MANUFACTURERS OF 


MOST IMPROVED 6-Making and .. .. 
coowronem — ROFIgePating MashinerU 


A WORD IN YOUR EAR ° 


OUR MACHINES ARE GIVING SATISFACTION AND MAKING THE GUARANTEED 
FAUNA GY ING @) be Eee ts ©) Te le pe CAN Sy EVA COIN Te CE te om cui Mel sees te ue 


We fave undoubtedly the BEST and SIMPLEST Machiné on the Market. 


UF We guarantee the proper working of our machinery. All working parts built to qaude, so they can b¢ readily WY 
TF duplicated, and nothing but the very best material used. Specifications and estimates furnished. oN 
eke CORRESPONDENCE SOLICITED. ie 








Orr Gh wlOS  VUA UNS lk El 


@®  —_Fosoxss. RICHMOND, VA. 


Send for our pamphlet ‘‘ HOW TO MAKE AN ICE FACTORY PAY.” 





WORKS tee a. 
MANCHESTER, VA. 
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H. J. KREBS’ U. S$. A. GlPoulating System of Ammonia 


PATENTED SEPTEMBBR 9Q, 1890. 


The results achieved by this system, both for brine cooling and ice making, are unexcelled. It ensures dry gas to the pump and abundance of feed to the expan- 
sion pipes, therefore economy in piping, economy in ammonia and economy in space. It is simple and easily operated, and saves time, money and worry. 


IN ORDERING MACHINES SPECIFY THE JU. S. A. CIRCULATING SYSTEM. 
During last year it was introduced with great success in the following establishments: Charles W. Street, Packing House, Baltimore, Md.; Washington Abattoir 
Co., Bennings, D. C.; New Abattoir, Philadelphia Stock Yards, Philadelphia, Pa.; Wilmington Abattoir and Cold Storage Co., Wilmington, Del.; J. S. Bell & Sons, lee 
Factory, Norfolk, Va. These plants were erected by Mr. J. C. Mustard, of 1818 N. 17th St., Philadelphia, Pa, 


ad 
to 






























































































































































This system is suitable for all makes of Compression Machines. It secures ample feed to the expansion pipes and a regular flow of dry gus to the compressors, 
which thereby are enabled to do more and better work. 

SOME OF THE ADVANTACES ARE: Reduced number of valves, reduced pipe surface, reduced first cost, reduced consumption of ammonia, 
reduced attendance, reduced space, reduced wear and tear, reduced bills, increased refrigerating effect, increased certainty of operation, increased life of machinery, 
increased satisfaction, increased balance sheet. For full particulars address 


H. J. KREBS, M. E., WILMINGTON, DEL. 


J.C, MUSTARD, 22) es 
ICE MAKING® REFRIGERATING MACHINES 


DURING LAST YEAR I HAVE ERECTED THE FOLLOWING PLANTS: 


-. REFRIGERATING . MACHINES .°. 


N. Autle, Pork Packer, - = = : : : . Washington, D.C. Big Elk Dairy, - - - - - - - - - - Oxford, Pa. 
C. Spuck, Sausage Maker, - - - - - - Baltimore, Md. West Chester Dairy, - - - - - - - West Chester, Pa. 
David Eichner, Pork Packer, - - : - . - Baltimore, Md. Chas. W. Street, Packing House, : = -« - Baltimore, Md. 
J. F.C. Hansen, Pork Packer, - - : - - Baltimore, Md. Washington Abattoir Co., - - - - - - - Bennings, D. C. 
Jos. J, Martin, Brandywine Dairies, . - - - - Cossart, Pa. Wilmington Abattoir and Cold Storage Co., - - Wilmington, Del, 
R. W. Downing, Wallingford Dairy, - - - Wallingford, Pa. New Abattoir, Philadelphia Stock Yards, - - Philadelphia, Pa. 


H. B.& EB. A. Pugh, Dairy, : = - - Oxford, Pa. 


os ICD. PLANTS: 


J. S. Bell & Sons, Ice Factory, - = = - : Norfolk, Va. Suffolk Ice Co., - Rg - a: bn we - - Suffolk, Va. 


The last named plant | am now about starting, having changed it from absorption 

to compression, A number of above plants are fitted with the U.S. A. Circulating ©O ‘ ° ’ 
OTR 

System, which for efficiency, economy, and simplicity cannot be surpassed. My Y>I 


long experience in the ice and refrigerating trade enables me to select the best, and @® 1818 North 17th St., Philadelphia, Pa. 






| take especial pride in furnishing high grade machinery at moderate cost. CORRESPONDENCE SOLICITED. 


~I 
uw 
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— SQUTHERN IOE MAGHINE 60. 


SOLE OWNERS AND MANUFACTURERS OF 


- - - The Latest Improved Absorption -- - 


ICE AND REFRIGERATING MACHINE. 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The SOUTHERN ICE AND REFRIGERATING MACHINE is one of the best and has been 
acknowledged by the most experienced ice manufacturers to work more economical and 
~ produce ice cheaper and of a better quality than any other machine on the market to-day. 









sei ALL MAGHINES NOW IN OPERATION ARE GIVING PERFEGT SATISFACTION. »>-3-=~ 





FOR ESTIMATES AND SOUTHERN ICE MACHINE Co. 


FURTHER PARTICULARS 
ADDRESS: THE CHATTANOOGA, TENN. 


(SEPTEMBER, 1891. 


BRA LIGNE. 
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& at@ ck yale & 
Icex Refrigerating Machine 


...MANUFACTURED BY.... 


ibe isis NGI PIGhE) 16k MACHINE. CO. 


i 
on 


WE DO NOT USE AMMONIA. 


NEW YORK eee OF FIRE U eal RWRITHRS, 
BUREAU OF SURVI 
JAMES TIARRISON, Supt. 
Boree I Building, 115 Bro adway, Room 37. 









; ‘ ray, 1 @ ¢ “i NEW YORK, January 24, 1891. 
Pictet Machines use Anhydrous Sulphurous Oxide, a THE PICTET ARTIFICIAL ICE CO. (Limited), New York: 
chemical noted for its low working pressure, is of itself a lubri- Dear Sirs: Your favor of the 22d inst. is at hand, Inte ply, the ex- 
ate 3 amination of our expert and his subs sequentreport were convincing that 
cant, and does not injure any of the metals ; its low pressure is the article known as Anhydrous Sulphurous Oxide is a safe article for 
2 : a storage or shipment, its tendeney being to extinguish rather than to 
a guarantee against explosion, cause fire. Yours truly, JAMES HARKISON, Supt. 
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Working Pressuré irom 50 t0 75 IDs. 


K We guarantee GREATER ECONOMY OF FUEL, doing the same “ 


amount of work with less coal than any machine in the market. 





FOR LIST OF REFERENCES AND FURTHER PARTICULARS, ADDRESS 


WHITEHILL ENGINE#*PICTET ICE MACHINE CO 


WORKS: NEWBURGH, N. Y. 


New York Office, 21 Cortlandt St., Room 6. 
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COMPANY 


“222 = ENGINEER Ries sae 


WAYNESBORO, FRANKLIN COUNTY, PA., U. S. A. 


terete mt 











INCORPORATED 1888. 


JOSEPH PRICE, President. 
SAMUEL HOEKFLICH, Viee-Pres. 
li. B. STRICKLER, Treasurer, 
EZRA FRICK, Secretary. 
EDGAR PENNEY, M. E., Gen. Sup. 


ESTABLISHED 1853. 














CAPITAL, - = - = = $1,000,000. 
MANUFACTURERS OF THE 


EC RRS 
lo¢ Making’-Retrigerating Machines. 


4 


q 


ate 


—_— e —___ 


5d-Ton Mach ine. 
SEND FOR OUR NEW CATALOGUE, 1890. 


A Few References: 


BREWERIES. Refr.gerating 


Tons. 
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WE BUILD THE 
LARGEST 


L mil 
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Phoenix Brg. Co., Baltimore, Md......... 27 
Gipps Brg. Co., Peoria, Ill.........-. +--+ 50 
Sprattler & Mennell, Paterson, N.J....... 32 AND MOST 
Herman Lackman, Cincinnati. .......... . 65 


Henry Fink, Harrisburg, Pa... hom, ee 


HULL HVEHTII Ae i 
Sebastian Helldorfer, Baltimore, Md. .... 32 i = 1 : : ill ii j i SIUKCS ESSFUL 


Frank Reisch & Bros., Springfield, Ill.... 50 


Jos. Stein & Co., Louisville, Ky. .......... 23 

Meyer & Rvidlin, Covington, Ky.......... 32 MACHINES 
Parkersburg Brg. Co., Parkersburg, W.Va. 27 

Bellevue Brg. Co., Cincinnati, O........-... 50 EVER 
Cumberland Brg. Co., Cumberland, Md... 27 

D. Lutz & Son, Allegheny, Pa. 50 MADE IN THIS 


Herman Lackman, Cincinnati (2d order)... SO 


PACKING AND COLD STORAGE, 


OR ANY 
OTHER COUNTRY. 


J.C. Shafer.& Co., Baltimore...........- 40 
G. Cassard & Sons, Baltimore............. 25 
Baltimore City Storage Co., Baltimore .,.. 32 
Armuur Packing Co., Kansas City ........ 100 
Shallcross & Son, Coatesville, Pa. ; 15 


Washington Market Co., Washington, D.C. 32 
Armour Pekg. Co., Kansas City (2d order).. 150 
Francis Whittaker & Sons, Wichita, Kas.. 150 
Emil Winters, Pittsburgh, Pa............. 37 


Frank Seifrid, Louisville, Ky.............._7 =— 
Chicago Packing & Provision Co., Chicago. 150 ~ 
Chicago Packing & Provision Co., Chicago - 
(BECODG OLGET) <5 oc cans oc ries ve ss's5 occ 150 = 
Steelton Store Co., Steelton, Pa..... aust LO = 
Pittsb’gh Meat Supply Co., Allegheny, Pa. 50 = 
J. Vogle & Son, Cincinnati................ 50 — 
John C. Hately, Chicago ............ . 6 = 
= 


G Hl. Hammond & Co., Hammond, Ind. .. 150 
G.H. Hammond & Co,, Omaha, Neb.... .150 
Calumet Canning Co,, Hammond, Ind..... 32 
West Chester Cd. Stor, Co.,W. Chester, Pa. 40 
Chautauqua Lake Ice Co., Pittsburgh, Pa, 20 


ICE FACTORIES. lee, 
























Tons. 
F. L. Ellis & Co., Hopkinsville, Ky........ 10 i 
Consumer Ice Co., New Orleans, La....... 100 
tile Rock Ice Ci » Rock, Ark. .... 35 = 
r. Co,, O'sb’o, Ky 20 
15 
5 
) 75 
‘niontown, Pa...... . 1S 
ONY PR. soca sxe ones Is 
ke Ice Co,, Pittsburgh. 40 
q ake Ice Co., Pittsburgh (2d FS = e = = Palit) 5 2 = 
order).... oui eevebse keew Senn 40 . = - = - | 3 | i ‘ — 
West Chester Ice Co,. West Chester, Pa. 15 = (SS = = ‘ ) 101 == 
Steelton Store Co., Steelton, Pa er: p - Wl ~ 
Parkersburg Bre. Co., Parkersburg, W Va, 3 HI i 
Cumberland Bre. Co., Cumberlanc, Md. ss == ~ NAH li ; 
Hagerstown Ice Co., Hagerstown, Md..... 20 s = = —— og See ie 
Alberto Malo, City of Mexico, Mex........ 25 i A 
Germantown Ice Co., Germantown, Pa. 20 = = = _————- TN - a = = 
Bryn Mawr Hotel Co., Bryn Mawr, Pa.... 20 OREN, = ——~ 
Geo. S. Sexton & Co., Wytheville, Va..... 5 “ * 


Cambridge Ice Co., Cambridge, Md. .....- 10 150-Ton Machine. Weight, 198,250 Pounds, 
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Waynesboro, Franklin Go., Pa. 
ii ©) ae tire 




















7 IMPROVEMENTS. 





A GENUINE CORLISS ENGINE WITH ALL THE LATE} 


“EGLIPSB” GORLISS TANDEM GOMPOUND GONDENSING ENGINE 


UP. 0) c000, HORSE POWERS 











We have complete line of patterns and build Corliss Horizontal Stationary Engines, Corliss Vertical Engines, Condensing or Non- 
Condensing, Single or in Pairs. Corliss Compound Engines, Tandem or Cross Compound. Corliss Engines for any service, 40 to 


3000 horse power, in a singte engine. 
SPECIAL NOTICE.—With our Corliss Engine we contract for fitting up complete the entire Steam Plants, including Steam 
Boiler, Feed Water Heater, Feed Pumos, Piping, Shafting, and all the appurtenances and belongings peculiar to a first-class job. 


SEND FOR SPECIAL PAMPHLET AND LIST 
OP REFERENCES OF CORLISS ENGINES. 





1000 HORSE POWER “EGLIPSB” PLAIN GORLISS ENGINE. 
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THE WILSON-SNYDER MEG. Co. 


MANUFACTURERS OF AUGUST SNYDER’S PATENT 


06 and RélFigéPabing Machine 


Ye SPECIALLY DESIGNED TO MEET THE DEMANDSsOP ICE MAKES 
“fe AND REFRIGERATION IN ALL ITS APPLICATIONS 





INTERIOR VIEW OF WORKS OF THE WILSON-SNYDER MFG. CO. 


POOR em MOOR ORO OCR CORO COBO SCS OS CROSS COSC SOS OS OS OS SOS OO NOSSO OCS CROSS OP SOS OPO COCO SOS OS PSO S OSCR PCS CSS SSCS S OS 

WO styles of these machines are built: One, single acting compressor, with duplex condensers and brine tanks; the other, 

duplex compressor, condensers and brine tanks. The special advantages of this machine over all others are as follows: 

In either the single or duplex machine, either one of the brine tanks or condensers getting out of order, or anything happen- 

_ Ing to necessitate repair, the system of valves is so arranged as to allow using but one condenser or one brine tank, and the 

machine is kept running with the disabled part as though nothing had happened, while the disabled brine tank or condenser is 
being dismantled and repaired. Write for list of machines in operation, peter ences prices, etc. 


LLL LLL LLL LL LLL LEELA il et Al ALE AL le lel lp ALE AL DAL ADE lA 





oomomn-  F UMPING MACHINERY 


Including AIR PUMPS, BRINE PUMPS, HOT AND GOLD WATER PUMPS, 
BOILER FEED PUMPS, TANK PUMPS, Etc. 





Ammonia Valves, Pipe Goils and Pipe Fittings 


PITTSBURGH, Pa. 


©9 


REFRIGERATIONG: 


ANDe 2" 


TG meee: 
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fi JAMES D. CARDELL. WASHINGTON HOPKINS. 


— ry Ue D. Ie WEES & CO. 













































BENDING « @ 


mci Large Sizes 
Pipe a specie 




























































































SEND FOR CATALOGUE. 






































Brine and 
Gondenser 
Tanks, 
Ammonia 
Bottles, 
Ammonia 
Valves, 
Flanges, 
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. 
Practical, not The oretical . . Over 15, 000 in daily use. 


ON THE MARKET SINCE 1884. 


to think what 

it means 

to have the water 
carried uniformly 
at 

the proper level ? 
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IT MEANS 
f s 
s 
satety = 
. ys a 
saving of fuel, : 
E= . 
stead ower : 
y Pp , . 
and : 
. 
more of it, : 
s 
6 teak = 5 
no leaky tubes, 5 
° s 
no burned boilers, : 
s 
no stoppage : 
: ; : 
for expensive repairs. & 
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ALL 


of 
which 





INCLUDE THEM IN 
| YOU CAN 
secure 

for 


} 
ALL BOILER 
| 
SPECIFICATIONS, | 
| 





merely 


Send for Price List, : 
Ry eee nominal cost, 


ICE PLANTS % REFRIGERATORS .. 


FOR FREE SAMPLE AND BOOK, ADDRESS 


Western Minéral WOO! Go. 


CHICAGO. CLEVELAND. ST. LOUIS. 


For Sale Everywhere, 


—— BY USING 


The Reliance Sait Water Golumns. 


THE RELIANCE GAUGE CoO. 


101 EUCLID AVE., CLEVELAND, o, 
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Write for Prices s on the 


Swarer-tuse DEE D- WATER HEATER 


+ ee es More Lf ectiz re and Durable , 
Ss ee Than a Coil Fleater at the Same Price. 











SOLE MANUFACTURERS: 


The Wainwright Manufacturing Co. of Mass. 


8 Oliver Street. Wa CHICAGO: 26 West Randolph Street. 





BOSTON, SEND FOR CATALOGUE |. C. NEW YORK: 121 Liberty Street. 
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New York Coal Jar Chemical Co. 


10 WARREN ST., NEW YORK. 
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A ON ee 


ANHYDROUS AMMONIA 


a a IDS SS Ss 


AQUA AMMONIA 


FOR TREE RIG WiRA TUNG ie OS 











Seseeeeseeeee 
lhe ttt h bettie tetteehelttelbelelelbbllttlt ddl teh tiie i i iri | 


= = TH >$--———— 
“HOPPES’ 
Live Steam Feed-=Water 


PURIFIER 


Is especially adapted to ICE MAKING PLANTS, as 
pure water is essential to insure a good quality of ICE. 
The use of the HOPPES PURIFIER will insure you 
pure water, by removing all of the impurities therefrom, 
at the same time keeping your boilers clean and free from 
AM PURIFIER, m x scale without the use of boiler compounds or scale solvents. 
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CATALOGUES, ESTIMATES, SPECIFICATIONS, ETC., CHEERFULLY FURNISHED. 


THE HOPPES MFG. CO. SPRINGFIELD, 0 
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OF YOUR EXHAUST STEAM, 
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Our Ammonia can be had of thé following Agents: 
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Kansas Ciry—Henry Menderson. 


New YorK—The De La Vergne Refrig. M.Cc. : BurraLo—Kast Copper & Sheet Iron Co. : 

W. M. Schwenker. ; St. Lours—Mallinckrodt Chemical Works. : CHICAGO—A. Magnus’ Sons. 

Mallinckrodt Chemical Works. - Larkin & Scheffer. : Fuller & Fuller Company. 
PHILADELPHIA—Theo, J. Goldschmid. CINCINNATI—Herman Goepper & Co. : MILWAUKEE—The Chas. Baumbach Company. 
BALTIMORE— Wm. Mitchell. : CLEVELAND—Benton, Myers & Co. ; San FrRancrsco—Herrmann & Company. 

: DetTrRoit—Michigan Ammonia Works. PORTLAND, ORE,—Snell, Heitschu & Woodard. 


WILMINGTON—Delaware Chemical Co. 
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We make the best Valve for Ammonia Heavy Pressure in 
the market. The two illustrations here represent Ammonia 
Valves that are giving universal satisfaction. 


Treasurer's Office, 
72 Kilby and 112 Milk Sts. 
BOSTON, MASS. 


General Office and Works, 
INDIAN ORCHARD, 
MASS 
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HERF & SS CHEMICAL Co. 


ee) ee NEO; 
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ARTIFICIAL REFRIGERATION. 


A CHRONOLOGICAL STUDY OF ITS DEVELOPMENT—ITS IMPORTANCE, 
ITS APPLICATIONS, ITS FUTURE. 


By AuGUSTE J. Rossi, B. S., C. E. 


[Continued from September Issue, page 143-| 


The experiments of Faraday and Thilorier, by show- 
ing that certain gases could be liquefied under pressure, 
and that the liquids thus obtained could produce an in- 
tense cold by their spontaneous evaporation, were the 
relieved, paved the way for the 


pressures Over them 


future discoveries. The manner in which this relieving 
of pressure could be realized was relatively of a sec- 
ondary importance, as long as the fact itself had been 
ascertained. Absorption by suitable substances was the 
agent resorted to in the experiments of Faraday, and it 
led to a distinct system in the future, but the exhaust 
pump had been also used even as early as 1810, by Leslie, 
for the same purpose, as we have seen, and the rapid 
development of the mechanical arts under the impulsion 
given by the discovery of the steam engine, soon fur- 
nished the means of producing and reducing economic- 
ally such pressures mechanically. 

It was found, however, that a few gases, called for 
this reason ‘‘ permanent,” air, among others, could not 
be liquefied, at least, at the pressures, extreme as they 
were, that it was possible to attain then, and the con- 
sideration of another physical law relating to such gases— 
a law which experiment had already discovered—soon 
led to other conclusions of the highest importance. 

If in a smooth cylinder of stout glass, closed at one 
end, and obturated at the other by a close-fitting piston, 
which can be moved in the cylinder by means of a proper 
rod extending outside, air is suddenly compressed by 
pushing the piston to the other end of its stroke, the air 
is heated to such an extent as to set fire to a piece of 
punk, left purposely at the further end of the glass 
cylinder in a cavity provided for it; this firing of the 
punk supposes a temperature of 450 deg. F. This ex- 
periment established the fact that the compression of a 
permanent gas, such as air, generated heat. Repeated 
with other gases, which could be liquefied, but without 
pushing the compression to the extent of bringing about 
the liquefaction of such gases, it was proved to be a 
common property of all gases, which explains the advis- 
ability of cooling a gas during compression when wishing 


* 


NEW 2) ORK;OCTOBER : 1891. 


Ae pate: ene 


+ Ice Making, Be a Gee ee 


i 
LA. ae 
Wei cd i 





$2.00 PER ANNUM. 


to liquefy it, heat acting, as we have mentioned, as a 
retarding agent in such case by diminishing the cohesion 
in expanding the particles. 

But it was also observed, that were this heated air 
under pressure and thus reduced to but a fraction of its 
original volume, allowed to resume its original bulk by 
pushing back the piston to its initial position, it would 
cool sensibly to the temperature it had before its com- 
pression. For instance, were the air, taken at a temper- 
ature of go° F., compressed by the piston so as to 
raise its temperature to 190° F., by allowing this air at 
190° F. to expand in pushing back the piston so as to 
resume its original bulk, 

10) Ome tis 
initial one, 


its temperature would return 
final 
AL Vie ii Gere UR 


the to 
Nothing is thus 
But if this air at 
1g0° F., and while under this compressed state, were 


TOO sbi. 


from 
the 
gained for purposes of refrigeration. 


temperature, go> h.. 


to be cooled to say by proper means, and 


so cooled, be allowed to 


proper 
be expected that its temperature, 


then, only when resume 
conditions, it would 


of Eee 


as before, would 


its original volume under 


now 100° 
falling through a range of 100° F. 
Es the pro- 


ducing an intense cold. This was verified by actual ex- 


reach 0° furnishing thereby means of 
periment to be the case, within some limits, and if the 
range of lowering the temperature was not found to be 
equal to the range of increase in these conditions, this 
was due to reasons of a technical order, not within the 
scope of this present article; but, however, a very large 
portion of this fall of temperature was observed to take 
place, more than enough to open the way to an industrial 
application. On this simple experiment, easily repeated, 
and a curiosity of the lecture room toward the end of 
the last century, has been based the mechanical system 
of refrigeration, which, in our modern times, has been 
known under the appellation of ‘‘ air machines.”’ 

The phenomena relating to the evaporation of liquids, 
spontaneously or otherwise, for the liquefaction in cer- 
tain conditions of pressure and cooling of substances 
known to exist only in the gaseous state in ordinary cir- 
cumstances—those bearing on the compressibility of 
gases not liquefiable (at this time, at least), like air, to 
their ultimate heating and cooling by compression and 
subsequent expansion—were well studied, scientifically 
discussed and thoroughly experimented upon from the 
beginning of this present century, and, from this date, 
artificial refrigeration made rapid progress. All over the 
world patents were secured realizing industrially the ap- 
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plication of one or the other of the physical principles 
involved; but, before proceeding any further in a very 
rapid and succinct examination of such developments, it 
may be advisable to retrace our steps and to resume all 
that has been said before, by classifying, so to speak; 
the different methods of producing cold examined ac- 
cording to the principles discovered or observations 
which, applied in early times, Have furnished somewhat 
crude and imperfect solutions of the problem, or which, 
applied later on, have made of preceding researches the 
basis of the actual systems of industrial refrigeration. 

The different methods of producing cold artificially 
can be summed up as follows: 

First.—-Methods based upon the spontaneous evap- 
of the 


oration less volatile liquids, like 


moted or not by any special devices. 


water, pro- 
Early applications—Cold water, alcarazas, limited 

production of ice in India and other countries. 
Promoted by exposing the hquids on a large surface, 


artificially obtained, tothe action of the air. Concen- 
tration of saline solution; cooling of syrups and warm 


liquids. 

the 
but preferably, when possible, of 
liquids more volatile promoted by the passage of a cur- 


Second.——_Methods based on evaporation of 


liquids like water, 


rent of air through and over the mass. 

Early applications—For water, cooling of warm 
liquids, of water itself, promoted by the state of dryness 
or of non-saturation of the air in moisture. Later appli- 
cations—Passing air through cheap liquids more volatile 
than water, small machines of modern times. 

Third.—Methods based on the evaporation of a liquid, 
like water, the evaporation being promoted by relieving 
the pressure of the air and of the vapors given off, over 
the liquid, by means of a mechanical device such as an 
air-exhausting pump, the relieving of pressure being 
promoted, in special cases, by absorbing the vapors 
eiven off. 

Early applications—Experiment of Leslie. 

Later applications—-Machines for the production of 
ice in important but limited quantities for family use 
(type F. Carré’s machines), production of any amount 
of cold or ice for industrial purposes (type of Wind- 
hausen’s machines). 

Fourth. 
by certain substances, solid or liquid, to absorb the va- 
pors of a very volatile liquid—so volatile, in fact, that it 
can only exist and is only known as gas at the ordinary 





Methods based on the properties possessed 


temperature and pressure of the atmosphere—liquefied 
gas, ammonia, for instance; methods which consist in 
driving out by heat from the absorbent solid or quid 
saturated with such gas and contained inaclosed vessel, 
the said gas or vapor which, being confined and cooled, 
will by making pressure on its own particles return to 
the liquid state, the liquid thus obtained being subse- 
quently allowed to evaporate spontaneously in proper 
vessels, thereby producing an intense cold, the evapora- 
tion being promoted by the removal of the vapors as fast 
as formed by their being reabsorbed by the original ab- 
sorbent properly cooled. 

Early applications—Faraday’s experiment with am- 
monia gas absorbed by chloride of silver. Later appli- 
cations—Small machines also using a solid absorbent; 
the chloride of calcium, and the gas ammonia as agent of 


production of cold, exactly as in the Faraday experiment. 


ICE 7: AND 2 REFRIGERATION. 


[OC TOBER, 1891, 


Later applications—Small and industrial machines 
using ammonia also as cold producing agent and water 
as liquid absorbent of this gas. Type F. Carré’s ma- 
chines, and all the other absorption ammonia machines 
of our days producing cold or ice in any quantities. 

fifth. — Methods based on the use of  frigorific 
mixture obtained by mixing pulverized ice or snow with 
certain substances, or by dissolving certain salts in water, 


the cold produced being utilized in any appropriate 


manner, 3 7 

Early applications—Iced¥alt. The making of frozen 
blocks of creams and limited application to cooling 
experiments in laboratory whenever a low temperature 
was required. Later applications—Cooling of liquids 
or production of artificial cold by means of special dis- 
positions in our days, with more or less success. Solu- 
tion of certain salts Early applications— 
Frigorific mixtures for laboratory experiments. 


in water: 
In our 
day small machines of a limited production of ice per 
hour, and even attempted application on a large scale. 

Stxth.—Methods based on the evaporation of very 
volatile hquids obtained from gases liquefied by pressure, 
which liquids, being confined in closed vessels, are then 
caused to evaporate, producing thereby an intense cold, 
by the continuous relieving of the pressure of the vapors 
on their surface by means of a mechanical contrivance, 
such as an exhausting and compressing pump, said 
vapors or gases being subsequently liquefied anew under 
the pressure produced by the action of the pump, aided 
by proper cooling, thus re-forming the original volatile 
liquid which is returned to the vessel from which it has 
first evaporated, as fast as the pump causes it to. 
evaporate. 

Early applications—The liquefaction in these con- 
ditions of most of the gases known by means of proper 
pumps, toward the first part of our present century. 

Later applications—All the systems of refrigeration 
of our day known as systems by mechanical compres- 
sion, and using divers volatile liquids and contrivances 
in order to realize the best conditions of success. 

Seventh.—Methods based on the compression of non- 
liquefiable gases, such as air, by means of proper me- 
chanical devices, cooling the gas while it is thus com- 
pressed, and allowing the said cooled compressed gas to 
expand in certain conditions, thus causing a consider- 
able fall of temperature in the air—cold which can be 
utilized for any purposes of refrigeration. 

Early applications—The well known experiment of 
laboratories to set fire to an inflammable substance by 
compression of air in a glass cylinder. Later applica- 
tions—All the systems of refrigeration known under the 
generic term of ‘‘air machines.” 


(TO BE CONTINUED.) 





NEW BOOKS. 


“THERMODYNAMICS, HEAT MotTors AND REFRIGERATING Ma- 
CHINES.” By De Volson Wood. New York, 1891. John 
Wiley & Sons. 8vo, cloth, pp. 466. Price, $4.00. 

This is the fourth revised and enlarged edition of this valu- 
able work, which gives a comprehensive account of the theories 
of heat, gases and vapors, and their application in the con- 
struction and working of the various kinds of steam and gas 
engines and other prime motors, as well as of the different sys- 
tems of refrigerating machinery. The book is gotten up in the 
elegant style characterizing the publications of this firm, and is 
profusely illustrated, 
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ICE HOUSE CONSTRUCTION. 
SOME GENERAL PRINCIPLES APPLICABLE TO THE BUILDING OF 
HOUSES FOR ICE STORAGE—SUGGESTIONS IN INSULA- 
TION—THE PACKING OF ICE FOR STORAGE. 


An ice factory in a northern state has propounded 
the following queries: ‘‘ We are building an ice store- 
house 140 feet long, by 28 feet wide, and 14 feet to eaves 
of the roof; we expect to divide this building into five 
apartments by partitions packed with sawdust, having a 
two-inch opening extending theentire length of each side 
and end for the admittance of cold air. Our intentions 
are to cover the building with shingles, and have a ven- 
tilator with slats extending the full length at the top for 
the foul air to escape. We will pack our ice in straw 
in this: building during the winter. 


the building should have a ceiling packed with sawdust? 


Is it necessary that 


Is it necessary to have a ceiling at all?” 

These gentlemen are in the same position in which 
many ice manufacturers find themselves. Their town 
does not nearly consume the product of their plant, and 
it becomes necessary to store ice for shipment, as well 
as to supply the demand in excess of daily production 
which occurs during three or four months only, out of 
the twelve months of the 
pounded, therefore-—how to build a good ice storage 
In this case, as in 


year. The question pro- 
house—is one of general interest. 
all others where a question of universal interest is pro- 
. posed, Ick aND REFRIGERATION invites a discussion of 
the topic by its readers. In the meanwhile, however, 
some principles may be laid down of a generel nature. 

The essential features of all good houses for the stor- 
age of ice are: Heat non-conducting walls; exclusion of 
air from the sides and bottom; ventilation of the top of 
the ice; and good drainage. 

The insulation of the ice room is one of the great 
problems of ice house and cold storage warehouse con- 
struction, but the system adopted will, of course, depend 
on the purpose to which the house is tobe put. In gen- 
eral, for the simple storage of ice, frame buildings are 
the rule, and the rule has but few exceptions, on account 
of the cost involved in a better construction, This con- 
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struction is cheap, and wood is itself a very good non- 
conductor. To render the walls non-conductive of both 
heat and air, it is usual to introduce an air space, or a 
space to be filled with sawdust, spent tan bark, ashes or 
some other non-conductor of heat (pulverized charcoal 
is excellent when obtainable at a reasonable cost). 
Layers of building paper may also be used to advantage. 
Probably a combination of all these methods would give 
the best results, provided the expense be not limited to 
acertain sum. If the air spaceisemployed, ventilation 
must be provided to keep the air pure; and in the case ofa 
space filled with sawdust, etc., care must be taken also 
to prevent moisture from reaching the filling material, 
since the moisture would not only damage the structure 
itself, but as well would destroy the value of the filling 
as a non-conductor. Ventilating holes under the eaves 
will afford opportunity for this moisture to evaporate. 
The double roof is very desirable, but in general what is 
de2med sufficient protection against heat is obtained by 
planking the roof rafters above and below, thus making 
an air space of the thickness of the rafters. 

The drainage of the bed on which the ice rests must 
be done in such a way as to prevent the penetration of 
warm air from without, and also the escape of cold air 
from within, thus creating a current of air through the 
ice, a difficulty which can be met by having a water seal 
trap constructed in the drain pipe. 

The floor should be laid higher than the ground, in 
order to keep the bed free from surface water, and away 
from the influence of the heat in the earth itself; and it 
is usual, unless the soil is porous, to construct a bed of 
ashes, coal screenings, clay or broken stone, whichever 
is the more convenient, dishing this bed from the sides 
to the center, both to facilitate drainage by turning the 
water quickly into the drain pipes, and also, in case of 
ice sliding, to throw the pressure of the ice to the center. 
An air space is made here also by laying a cheap floor 
of slabs or rough plank on mudsills or scantlings laid on 
top of the made bedding of ashes, etc. 

Ventilation of the top of the ice is necessary to pre- 
vent ‘‘sweating”; but the ventilation should be such as 
will keep the air pure and dry, but without creating a 
current of air over the ice. Where houses are of a con- 
siderable height some builders introduce small board 
windows in the sides of the building so that when the 
level of the ice is below the windows, they may be opened 
to purify the air in cold weather or on cool nights. 

The walls will absorb less heat if the exterior be 
painted white or whitewashed, and, whenever practica- 
ble, doors and ventilator openings should be on the 
north side of the building to avoid the entrance of the 
sun’s rays direct when the house isopened. In packing 
away ice, the top layer is protected from contact with 
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the air by a cover of sawdust, salt hay, etc., which also 
should be used on the sides to prevent contact of the ice 
with the walls. 

This is the commonly approved system of construct- 
ing ice houses, but as one authority, Mr. Berg, of the 
Lehigh Valley railroad engineering department, sug- 
vests, “it can be said in a general way that the air spaces 
or width of openings in the walls to be filled with some 
insulating material are too small to give the best results, 
and that, further, the insulation of the roof is usually 
imperfect.’’ It is a practical economy as a rule to puta 
little more expense than is commonly done in perfecting 
the 
figure represents a section of an ice house wall recom- 


insulation of ice house walls; and the following 
mended by Mr. Geo. F. Knox, of the construction de- 


partment of the Hercules Iron Works, Chicago. 
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Mr. Knox adds: ‘‘Wedo not recommend sawdust 
for filling, as it gets wet in time, and is a detriment, in 
place of a benefit. Your idea for a slot for cold air is 
all right. The ventilator on top of the building to allow 
We 


mend a ceiling well packed with insulating material to 


foul air to escape is absolutely necessary. recom- 
protect the top of the ice from the rays of the sun, and 
make the roof extend well over the walls of the building. 
Chopped straw is good for packing ice.” 

In the matter of packing ice from the machine for 
storage, the Pure Ice and Cold Storage Co., of Spring- 
field, Ill., say that they packed ice in planing mill shav- 
ings during the past season, and in August took out ice 
that they put up in February last, that was packed when 
the weather was warm and most of the time above freez- 
ing. They set the blocks on end (they are 14x%14 x32 
inches) as close together as they could, and put about 
eight inches of shavings around the outside; laying one 
tier on the flat side at the bottom and one atthe top. The 
top tier was all melted, and about one-half of the bottom, 
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while the blocks on end did not lose more than about 
five pounds each. Theirs was a very poor house, all open 
on top for twenty feet to the roof, and had but ten inches 
of pine shavings over it. The year before they packed 
some ice with the same kind of material, and mixed some 
fourteen-inch ice from Madison, Wis., in the same house, 
and the machine ice came out fully as good as the other. 
They also have rooms, cooled by brine, in which they 
keep from ten to twenty tons; also rooms in which they 
have packed seventy tons on 1y4-in. strips, and kept the 
temperature down to freezing and below, and the ice 
would do very well for a while, but would lose in weight 
and appearance when exposed to the air, even though it 
were cool air. There was nothing different about the 
construction of the houses they used from the old-fash- 
ioned ice house, only they were too small to be econom- 
ical, holding only about 150 tons each. 

While on this topic we might add that we have re- 
ceived a letter from California, in which the writer says : 

‘We are discussing the matter of building an ice 
storage house, and would be pleased to hear of the ex- 
perience of ice manufacturers as to the best methods of 
storing ice made by the absorption process. 

‘¢We built two bins, 7X7X7% feet, in our ice room, 
that is refrigerated with brine pipes. In one we put saw- 
dust between the cakes, and covered tightly with boards 
and sawdust. In the other we put sawdust around the 
edges, or outside border, and covered with boards, and 
then with sawdust. Both bins were nearly air proof, 
and had concrete bottoms with boards imbedded in the 
concrete. The concrete also had grooves in it to carry 
off the water. inclosed for five 


months, and both opened up well, and gave us mer- 


Both bins were so 


chantable ice of about equal value.” 

The Carthage Ice and Cold Storage Co., of Carthage, 
Mo., use for ice storage rooms which are built with a 
view to utilizing them for a portion of the year as cold 
storage for perishable merchandise, fruits, etc., and they 
simply employ them for ice storage as relay or supply 
rooms during the ice season proper. ‘‘The piping is 
placed on the side walls,” says Mr. C. M. Gay, manager, 
‘using one-inch pipe, six-inch centers; and in wide 
rooms with box coil through center of room, all arranged 
for short circuit brine circulation, and with one lineal foot 
All the 
pipe work is provided with galvanized iron drip troughs, 
and connected with sewer drainage. Wall pipe is placed 
five and one-half inches clear of walls. 


of inch pipe per eight cubic feet of room space. 


By circulating 
16° to 18° brine, a constant temperature of 30° to 31° 
The 
floors are double and water tight, having double course 


F. is maintained, and the shrinkage is very slight. 


of paper and pitch between them, and with a drainage 
pitch of one-eighth inch to the foot toa side gutter. The 
insulation consists of six inches of cinders between plain 
boxing or sheathing ; thena six-inch dead air space, fin- 
ished inside with two layers of paper between courses.” 

Mr. Gay says: ‘‘ We find the first story of our stor- 
age house of great convenience for preserving, prac- 
tically without waste, whatever surplus ice we have on 
hand, to the extent of 200 to 300 tons at times; but as 
it requires on an average an expenditure of at least one 
ton of refrigerating duty per twenty-four hours for each 
100 tons of ice so preserved, one can readily see that there 
is a limit to the practical value and utility of refrigerated 
storage for ice.”’ 
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ATMOSPHERIC CONDITIONS AND BACTERI- 
OLOGICAL INFECTION. 


SIEBEL, DIRECTOR OF THE ZYMOTECHNIC INSTITUTE, CHICAGO, 


BY J. E. 


ence of bacterial germs in the 
atmosphere is by no means so 
overwhelmingly great as was 
formerly supposed, neverthe- 
less their influence cannot be 
dealing with the 
feaeetaia of hygiene, as well as 
with those connected with va- 
rious industrial pursuits 
with the economies of 


ignored in 


and 
daily 
life, and facts bearing on the 
general behavior of these little 
and, for us, still invisible beings 
are especially serviceable in the consideration of these 
problems. 

The experiments related in the following were made 
with the object to show the proclivities of atmospheric 
germs under certain conditions—notably their behavior 
at different temperatures and under different conditions 
of moisture. 





For this purpose a number of dishes con- 
taining food solutions (neutralized and well sterilized 
beef broth, urine, vegetable decoctions), were placed, 
some of them in ice water, others in baths of elevated 
temperatures not exceeding I Lb iar others in rooms satu- 
rated with moisture. Some of them were covered with 
hoods, or roofs, leaving spaces for the circulation of air, 
but preventing the falling in of atmospherical dust. It 
turned out that the hquids not exposed to a high tem- 
perature, especially those exposed to an atmosphere 
almost saturated with moisture, gave unmistakable signs 
of decomposition after a space of thirty-six hours ; while 
the others remained clear for a much longer period. 
Those dishes exposed in ice water for six hours and 
afterward exposed at a higher temperature turned also 
cloudy and putrid in a short time. 

These and similar results, while indicating in a gen- 
eral way the tendency of bacterial germs to alight on 
cold surfaces, to avoid hot surfaces or at least such ex- 
haling moisture, were nevertheless not calculated to give 
exact or numerical results. To obtain these, I resorted 
to gelatine cultures, and eventually to a modification of 
the so-called plate cultures, as giving the most satisfac- 
tory, that is, the most positive results. 

The contrivances finally arrived at were adaptations 
of Koch’s gelatine plates. The food gelatine was either 
spread on glass plates or on the bottoms of shallow tin 
dishes, which were made to float on water kept at the 
desired temperature. The glass plates were kept at a 
certain temperature in a similar way by being placed in 
shallow tin dishes floating on a water bath. The food 
gelatine subjected to evaporation was diluted corre- 
As a matter of course all the dishes, plates, 
gelatine, etc., were thoroughly sterilized. 

In one set of experiments two shallow dishes, the 
bottom of which was covered with diluted beef gelatine, 
were exposed in a water bath to a constant temperature 
not exceeding 115° for six hours. After this time the 
dishes or pans were withdrawn, the gelatine allowed 
to set, and then the dishes were inverted over smaller 
tin pans, the bottom of which was covered with several 


spondingly. 
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layers of moist filtering paper. After having been left 
in this condition for forty-eight hours, the plates were 
examined, but no specks of bacterial or fungoid growth 
could be detected on either of them. Side by side with 
the above, two similarly prepared dishes were exposed on 
a mixture of ice, salt and water, for the same length of 
time (six hours), after which they were inverted over 
After forty- 


eight hours both plates showed from 200 to 250 specks 


dishes with moistened bottoms as_ before. 


most of them bacterial colonies of the 
Sim- 
simi- 


of growth each, 
gelatine liquefying kind, and a few mold specks. 
other 
larly prepared, were exposed at the temperature of the 
room, which at the time was 73°, the bulb of the wet 
thermometer showing 68°. 


ultaneously with the above, two dishes, 


These, on being treated in 
the same manner, after forty-eight hours showed twenty- 
six and the other thirty-four specks, of growth, many of 
which were of the fungoid character. 

Similar results were obtained at other times, and 
while the number of bacterial specks on the infected 
plates varied, the gelatine which was subjected to high 
temperature always remained intact. 

Another series of tests was made, the gelatine being 
After 
exposure under different conditions as above for six 


replaced by glass plates moistened with glycerine. 


hours, gelatine was carefully spread on each, and the 
plates inverted over small tin pans containing layers of 
moist filtering at the bottom. After forty-eight hours 
the plates were examined for growth specks. Those 
which had been exposed on ice showed about sixty and 
ninety specks, chiefly bacterial, respectively; of those 
which were exposed at a temperature of 115° one showed 
no specks at all, and the other two mold specks (fentc7d- 
lium); of the glass plates exposed at the temperature of 
the room, one showed eight and the other six specks, of 
which five respectively four were of a fungoid character 
( penicillium and mucor). 

The accompanying diagram shows the ar- 
rangement for the exposition of the gelatine 
and plates and their subsequent development. 
The glass plate cis placed in the tin pan a, 
and the whole floated on the water in 4, the 


temperature of which is controlled by the 










































































A layer of oil on the water surrounding 


thermometer /. 


the tin pan a prevents the influence of evaporation of 
the surrounding water. 
sel 4 is filled with ice and brine. 


For other experiments the ves- 
After exposition the 
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eerms on the gelatine 7 on the plates or in the bottom of 
the tin pans are developed by placing the plates or pans 
inverted over smaller and lower pans g, containing water 
or moist filtering paper 7 at the bottom, as shown in the 
lower two cuts. The results obtained as stated above, 
which I might reinforce by others, though less concise 
ones, obtained in other ways, justify the following con- 
clusions: 

1. Surfaces exhaling moisture,or to a certain extent 
surfaces exhaling heat, are protected against bacterial 
infection. 

2. Surfaces colder than the surrounding atmosphere, 
especially if their temperature is below the dew point, 
are readily infested by bacteria. 

From this it follows that bacterial infection is most 
active in anatmosphere charged with moisture, especially 
when the moisture reaches the point of saturation, that 
is, when mist and fog are being formed. Such condi- 
tions are brought about by air currents of different tem- 
perature mixing with each other, by changes in temper- 
ature and pressure of atmosphere, thus, perhaps, in 
some manner accounting for the increase of many ail- 
ments during changeable weather, while continuous cold 
and dry weather, as well as steady hot and dry weather, 
is characterized by the comparative absence of infectious 
conditions. The specific infectious character of many 
localities may in some manner be accounted for by the 
conditions mentioned, notwithstanding the direct effects 
which those conditions have physically, outside of bac- 
teriological infection. 

The facts mentioned find also numerous confirmations 
Many 
perishable articles kept in well ventilated rooms, sub- 
jected toa slight evaporation, are kept from spoiling. 
On the other hand, very cold eatables, frozen meat, etc., 


and applications in the economy of daily life. 


do decompose very readily after being exposed to a higher 
temperature. The danger of eating or drinking very 
cold dishes would seem to be increased by their exposure 
to the atmosphere, etc. 

In the industries connected with the manufacture of 
articles of food and drink, these principles also find nu- 
The 


breweries when exposed at too low a temperature on the 


merous application. infection of beer worts in 
cooling vats is a case in point, and one which caused 
considerable trouble in ante-artiticial-refrigeration times. 
The reported infection of some kinds of natural ice with 
bacterial germs is probably to be explained by its having 
been exposed to a moist atmosphere instead of a clear 
one, at certain times during its formation. 


ICE MACHINES AT ARMY POSTS. 


Notwithstanding the complaint which came to IcE 
AND REFRIGERATION from Brownsville, Tex., in August 
last, that the army post ice machines had entered into 
competition at that point with the local ice factories, 
with disastrous results to the latter—a species of manu- 
facturing which is needlessly unfair—the introduction 
of ice machines at army posts, particularly those sit- 
uated in the far South and Southwest and the south- 
western territories, where the heat is severe and long 
continued, is to be commended and encouraged from a 
humane point of view. While, happily, our country does 
not require a large standing army, it does require a small 
army; and it has been found by experience that it is ex- 
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ceedingly difficult to keep even the small army we have, 
Army life in 
times of peace offers few attractions to either officers or 


of 25,000 men, up to its full enrollment. 


men—to the latter fewer than to the officers, and deser- 
tions are as numerous as the enlistments, which, of 
therefore, 

have its 


course, strictly voluntary. Anything, 


which adds to the comfort of the 


are 
men w.ll 
effect in inducing contentment, and thus add to the effi- 
ciency of the service. 

It will hardly be questioned that the ice machine does 
add to the comfort of the men. 
it possible for the mess to serve fresh meat that is whoie- 
some (for all meat should be thoroughly chilled before it 
is cut for the broiler or roasting oven), but it also facili- 


Not only does it make 


tates the storing of vegetables, makes palatable drinking 
water easily possible, and, above all, it is a valuable, if 
not indispensable, adjunct to the hospital, the surgeon 
in charge of which is usually in charge of the ice machine 
also. In this latter capacity the ice machine has a mis- 
sion which nothing else can fill. 

A notable example of consideration of this kind for 
soldiers occurred during the last campaign of the Eng- 
lish in Egypt, when the British government fitted out 
four steamships with refrigerating apparatus and cooling 
rooms to supply ice to the troops in Egypt. The vessels 
were not fitted to carry ice, but distilled sea water and 
then froze it in sufficient quantity to keep not only the 
hospitals but also the barracks well supplied with ice. 
It was then found that ice delivered from the cold cham- 
ber of the ship was much superior to that frozen on 
shore, since storage in the cold chamber, in an atmos- 
phere at o to 15° F., improved the solidity of the 
ice, and consequently lasted longer than the ice made 
It was also found that ice could be carried 
from Norway to Egypt at about the cost of making it in 
Egypt by machine; but after its arrival there it could be 
kept frozen only by storing it in receptacles cooled arti- 
ficially—which might suggest the possibility of main- 
taining commercially the old ice trade of the North with 


on shore. 


the tropics, the consignee in the tropics having a refrig- 
erating machine on shore to keep the ice frozen after its 
delivery. The English example was afterward followed 
by the Italian government, which carried ice to the 
troops at Massowah (Abyssinia), which, with the assist- 
ance of the ship’s refrigerating machine, was delivered 
almost under the equator in fine condition, and did much 
to lessen the hardships of the troops stationed there, as 
it had previously of the English in Egypt. 

In addition to preserving food and furnishing ice for 
the hospital and the men in quarters, the refrigerating 
machine has been recommended to European army 
transportation departments for use on board troop ships 
carrying men through the tropics. By its use a constant 
supply of fresh meat can be issued to both troops and 
seamen during the voyage, with excellent effect froma 
sanitary point of view; and at permanent garrisons the 
condition of the men is greatly improved by its use for 
cooling hospital wards, the barracks, and the office 
buildings in tropical countries. 

By Means of cold storage the Edgerton, Wis., cream- 
ery company realized an advance of two cents a pound 
on twelve tons of butter recently forwarded to Boston. 
The company, August 27, had over 100,000 dozen of eggs 
in store. 
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THAT WHITE CONE IN ICE. 
FURTHER VIEWS ON A TOPIC INTERESTING TO ICE MANUFACT- 
URERS--WHAT CAUSES THE CONE IN ICE—THE REMEDY 
AND THE REASON, 


3y Stuart Sr. Crarr, “EF RIGIDITY” AND OTHERS. 


The writer, who has had a practical experience of 
twelve years in artificial refrigeration, six of which were 
in the commercial production of ice, wishes to accept 
the invitation extended to furnish his mite on the subject 
of «‘White Cone in Ice” treated upon in your last issue. 

J. R. W., of Alabama, has given this subject careful 
thought, and has in a measure explained the cause and 
nearly supplied the remedy. The writer has worked on 
this problem for years, and, as a proof of his success in 
the matter, has to-day many plants in operation that are 
producing perfect ice, regardless of quality of water. 
But as the water after purification is remarkably sensi- 
tive to pollution, careless manipulation on the part of 
the operator will at times produce temporary bad re- 
sults. 

“Whatiis the coner ” 

To intelligently answer that query, we must know 
exactly tfe nature of the water, but a cone will exist in 
The 
common theory that distillation purifies water, should 
be amended by using the adjective ‘‘proper.” The 
proper distillation of water will produce an absolutely 


a greater or less degree from nearly all waters. 


pure result. 

A chemist who wishes to distill water, where abso- 
lute purity is requisite, usually first uses a coagulate, or 
precipitate, and disposes of the organic matter in this 
manner, and then, by the use of gentle heat, never as 
high as 212° F., obtains a perfect distillate. Now, 
commercially, we use steam of high tension for motive 
power, and as a consequence all organic matter is de- 
composed, thus producing gases intermingled with the 
steam that are ducondensib/e, but unfortunately not wr- 
absorbable. The consequence is that when the water of 
distillation is cooled, these gases are absorbed (some at 
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a high and some at a low temperature), and become a part 
of the water. Air when absorbed causes the ice to freeze 
gray, but evenly so; these gases, when the water is re- 
duced to about freezing point, precipitate, and as the 


ice forms create the ‘‘core,” large at the bottom, and 
tapering as the impurities become less. 

Some may suggest that all water is not troubled, or 
contaminated, by organic matter, and we accept the 
suggestion; but all water is contaminated in a chemical 
sense by mineral or organic matter. If the former, say 
lime or magnesia, you will readily produce carbonic acid 
gas, both free and combined, and produce the cone. 
But in all cases when mineral water is used, you always 
see a better quality of ice, all else being equal. But 
the writer claims that any water, even sewage, can be 
used with perfect safety and perfect results. 

The Remedy.—‘*]. R. W.” hits the nail fully on the 
head in one sentence: ‘‘A very free flow of steam from 





the exhaust of the steam condenser’; and a high tem- 
perature. 

The Reason.—A free escape of the gases before the 
temperature of distilled water reaches a temperature suf- 
ficiently low to absorb them. 

What is that temperature at which they will absorb? 
is often asked. 





We don’t know, simply because there 
are many different gases thus generated, and among them 
Con- 
sequently a free and continuous flow is necessary to 
eliminate the same. 


some that wil] absorb at very high temperatures. 


A high temperature and free exit 
for all gases will cure this evil. The writer has never 
found it necessary to use any filters or deodorizers, pro- 
ducing the result with a simple apparatus, dependent 
entirely upon heat. The discolorations are produced by 
the presence of free oxygen in the distilled water, liber- 
ated by the decomposition of organic matter described, 
and hence an oxide of iron from contact with pipes and 


vessels is the result. 


ANOTHER THEORY. 

I have read with much interest the replies to the ques- 
tion propounded by L. E. B. in No. 3, of Ick anp ReE- 
FRIGERATION, and as others are invited to join the discus- 
sion, I will endeavor to explain my views in regard to 
the subject. 

I do not think that the cone (and core) is entirely 
due to the presence of air, but is composed of air and 
impurities—both or either. 

1 made a few experiments when I started in the ice 
business to locate the cause. First, I stopped reboiling 
the water, which had the effect of increasing both core 
and cone. I then (after starting the reboiler) shut off the 


coke filters, which the distilled water passed through 
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after leaving the cooling coils. This had the same effect. 
I found that unless the water is de-aerated by reboiling, 
although a goodsystem of filters is used, we would have 
This shows that the presence of air 


I also found that there 


the white cone. 
causes trouble to some extent. 
was something besides air, for unless we subjected the 
water to a proper course of filtering, although it was first 
de-aerated, we would still have the trouble. As I am 
not a chemist, I will not attempt to tell what constitutes 
these impurities, but will endeavor to explain how they 
may be avoided to a great extent. 

We will suppose that the water is properly de-aerated 
at the reboiler. We should then be careful that there are 
no air leaks in the pipes, by which air may be drawn in 
as the water passes down to the distilled water tank. 
water does not stand ex- 
We must have a suitable 
check or foot valve on the bottom end of the filling pipe 
There are 


patented fillers advertised in the columns of IcE anp RE- 


We should also see that the 
posed, as it may absorb air. 


to prevent air getting into the filling hose. 


FRIGERATION which ‘< fill the bill”’ nicely, and the can, too. 

I found that it is very difficult to make clear ice 
where the boilers are overtaxed, as the current of steam 
carries with it a greater amount of impurities which can- 
not be eliminated even by the most approved methods. 
I have also found that if the boiler is not kept clean we 
Again, if the safety valve is allowed 
By clean 


will have trouble. 
to blow much it will have the same effect. 
boilers I do not mean that they must be free from scale 
or sediment, but they must be opened and the water 
changed Last 
season I had charge of an ice factory where the water 


entirely and thoroughly washed out. 


was simply perfect for all ordinary steam purposes. It 
did not form a particle of scale or sediment, and other 
boilers using the same water were run as long as a year 
without washing out, with no bad results; yet I was com- 
pelled to wash out my boilers at least every two weeks in 
order to make a good quality of ice. Therefore, in or- 
der to make good ice you will have to have boilers large 
enough to do the required duty without crowding.. You 
will need a fireman that will attend strictly to business and 
not allow the safety valve to blow, and to carry water 
right and not ‘‘three rings up the smoke stack,” and 
Even with all 
of these precautions with the boilers, we shall have to 


give you saturated instead of dry steam. 


keep a strict watch over the filters and see that they do 
not become foul. 

It is a good plan to have the ice pulled at regular 
intervals, and allow the reboilers to overflow a little be- 
tween each and every can filled. This can be done by 
having a float and valve in the distilled water tank, the 
float to be so arranged as to open the valve when one 
can-full is drawn from the tank, and close as soon as that 
amount of water runs in. When it closes it allows the 
reboiler to fill and overflow, the overflow carrying off 
many impurities which will rise to the top of the water 
when it is boiling. 

I have never had any difficulty doing away with the 
discoloring sometimes found in ice by means of a sponge 
filter placed so that the water will pass through it after 
leaving the cooling jacket. This will also materially re 
duce the white cone, as the impurities, becoming coagu- 
lated by cooling, are more readily taken up by the 
sponges. 


I believe that the cone (not core) can be reduced by 
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proper proportions of cans. It is well known that the 
process of freezing forces out the most 
of impurities. This is demonstrated 
by the plate system, where clear, beau- 
tiful ice is made from comparatively 
muddy water, the mud being forced 
out of the ice as it freezes. 

Fig. 1 represents a mold that is 
very generally used; one that will 
have some cone in spite of all precau- 
tions. This I think is caused by the 


ice forming on the side of molds at ss, 

















closing at the center c, thereby pre- 
venting the impurities being forced up 
from the bottom. A mold made like 
Fig. 2 would allow the freezing from 
the bottom to force all impurities out on top; but this 
shape of mold would not be practicable on account of the 

large space re- 
W quired for the 
tank. I haveseen 
twelve 
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FIG, 2. 


molds 





inches wide and 
fourteen inches 
square, which 
made no cone at all, but there would be a large, round 
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A SIMPLE REMEDY. 

Another reader, W. F. O. S., says: “If L. E. B. will 
introduce the ammonia in the top of the expansion coils 
of the brine tank first, he will find it will improve the 
appearance of the white cone in hisice. The bottom of 
his brine is colder than the top, and the bottom freezes 
My ice is as clear at the bottom as it is at the 


too fast. 
top. 








The volume of business in ice at New Orleans, says 
the /tem, September 1, has been equal to that of the 
the 


previous year. Two companies which were in 
business last year were not in it this year, one, the 
Louisiana, not having operated at all, and another, the 
People’s, having failed shortly after the beginning of 
the season. This, of course, threw an extra amount of 
trade in the way of the remaining companies, which 
have on this account been able to work to full capacity, 
and make the season a profitable one. 

At Mobile, says the Register, a good local trade was 
transacted the past year, and the shipments to the in- 
terior were fair and about the same as last year, while 
competition caused prices to rule fair during the summer 
months. The plant of the Mobile Ice Co. has been 
entirely rebuilt, and new machinery added, giving ita 
capacity of fifty tons of ice per day. The Consumers 
Ice Co. was formed this year, and commenced to manu- 
facture pure crystal icein June. The plant is of the 
latest improved machinery, and has acapacity of twenty 
tons per day. 
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Generally speaking, inquiry for machines continues 
active for this season of the year, and while throughout 
the South building may not be as active, in proportion 
as in past seasons, the business being somewhat over- 
done, the additional building in the North will fully 
make up for any loss that may appear in the South. 


ALABAMA. 


Birmingham—The Artesian Ice, Storage and Fuel Co. has 
filed articles of incorporation; capital $40,000; incorporators, Wm. 
Hood, L. A. May, E. F. Enslen, R. N. Rhodes, J. W. Johnson; 
object, to make ice, provide cold storage, and handle fuel. 

Bridgeport—The Electric and Ice Co.’s plant has been started 
up. Geo. A. Bebee has the work in charge. 

_ Oxford—New Orleans parties are willing to supply Oxford 
with electric and ice plants if her citizens will give them $10,- 
600. Why don’t the Oxonians supply themselves and keep their 
$10,000? 

CALIFORNIA. 

Los Angeles—Los Angeles capitalists have begun the erec- 
tion at Riverside of a $60,000 ice plant. They have leased the 
water power from the Riverside Water Co. 


CONNECTICUT. 


Norwich—Jonathan Trumbull will erect an ice factory. He 
has not purchased a machine, 


FLORIDA. 


Ocala—Mr. S. Benjamin has just set up a new boilér of 
larger capacity, and during the winter will replace his ice ma- 
chine with a larger one. 

Pensacola—Work has begun on the enlargement of the 
Stratton Ice Works, to include a new 25-ton Stratton machine, 
making acapacity of sixty-five tons—the largest in Florida. Un- 
derneath the addition will be several storage vaults with a 
capacity for storing 1,200 tons of ice. The work will be com- 
pleted in about three months. 

St. Petersburg—The new ice factory is nearly ready to begin 
operations. Water will be obtained from the lake. 

Titusville—The Atlantic Coast Ice, Fish and Canning Co, 
will put in a 25-ton machine now building by the York Manu- 
facturing Co. 

GEORGIA. 

Athens—C. J. Shelverton has organized a stock company to 
manufacture ice. 

Dublin—An ice factory will probably be erected. 

Rome—John C, Printup is at the head of a new company 
called the Rome Ice and Cold Storage Co., which has applied 
for a charter to organize to build a cold storage house and ice 
factory, with capital of $30,000. 

Savannah—The De La Vergne Co. are erecting a 60-ton plant 
at the corner of Indian and Water streets, to be in operation by 
Christmas. 

Madison—A gentleman from Birmingham will erect an ice 
factory. 

Thomasville—Mr. W. T. Keefe, formerly manager of the 
Lithonia Ice Co., will build a ro-ton plant. He is now looking 
for a site. 

ILLINOIS. 

Centralia—The ice factory and cold storage scheme is again 
being agitated, and a capitalist from outside the city has agreed 
to subscribe liberally to a $50,000 stock company. 

Chicago—The Midland Artificial Ice Co., Chicago, has been 
licensed to incorporate; capital stock, $10,000; incorporators, 
Abram M. Pence, Abraham Knickerbocker and George Albert 
Carpenter. 

KENTUCKY. 

Mt. Sterling—The Martin planing mill property will be re- 
modeled for an ice factory and cold storage plant by A. J. and 
J. P. Cassiday. 
LOUISIANA. 

Algiers—William Wenzel, Gustav Maass, J. W. Webert and 
others have incorporated the Algiers Ice Manufacturing Co. to 
erect an ice factory, electric light plant, construct water works, 
etc. The capital stock is $50,000; office, New Orleans. 

Donaldsonville—An effort is being made to organize a com- 
pany with $30,000 capital to build a second ice factory, of which 
amount $18,000 was subscribed September 5. If the company 
is organized they will put in a 15-ton plant. 

New Orleans—The Municipal Ice Co., organized in March 
last, began making ice September 1. The plant is a 50-ton 
Blymyer machine, with buildings designed for an ultimate ca- 
pacity of 200 tons. The cost complete will be $250,000. The 
officers of the company are John Fitzpatrick, president; Samuel 
J. Hart, secretary. 
MISSISSIPPI. 


Yazoo City—A stock company will erect an ice factory. 
MISSOURI. 


Rich Hill—The Rich Hill Beer and Ice Co., has been incor- 
porated, with a capital stock of $10,000. 
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_ St. Louis—F* Heguembourg is in the market for a five or 
six-ton ice machine. 
NEW JERSEY. 

Asbury Park—The Seaside Ice and Coal Co. has been incor- 
porated by Monroe Hall and Benj. F. Powell, Jr., of Boonton, 
and Aaron D. Thompson, of Plainfield. 

Bridgeton—Brickle Bros., known as the Cumberland Ice 
Manufacturing Co., will erect a 25-ton ice plant. 


NORTH CAROLINA. 

New Berne—The New Berne Ice Co. will put in new machin- 
ery to increase the daily capacity of its ice factory from eight to 
sixteen tons. 

Washington—C, H. Sterling will put in an 8-ton machine 
now being built for him by the York Manufacturing Co. 


OHIO. 

Cleveland—The Forest City Ice Co. is said to be in the mar- 
ket for an ice plant. 

Cleveland—A company is being formed here to establish a 
new ice plant. The capital stock is to be $30,000, of which 
$15,000 has been subscribed. The estimated output is thirty 
tons per day. 

Youngstown—A movement is on foot tostart an artificial ice 
plant with a capital stock of $30,000. Something over $15,000 
has already been subscribed toward the project. 


OKLAHOMA. 
Guthrie—The ice factory will double its capacity this fall. 


PENNSYLVANIA. 
heat ee oe Consumers’ Ice Co. are sinking an artesian 
well. 

Collegeville—The stockholders of the Collegeville Ice Co. 
will rebuild the factory recently burned, and push the work as 
rapidly as possible. 

Manayunk—A company has been formed to erect an ice fac- 
tory. 

McKeesport—During the winter new machinery and new 
boilers will be added to the ice works, increasing the daily ca- 
pacity to fifty tons. 

TEXAS. 

Brenham—The Brenham Compress, Oil and Manufacturing 
Co., lately reported as incorporated, will start an ice factory. 

Longview—Work rebuilding the ice factory is progressing 
rapidly. 

Myrtle Springs—An ice factory and other industries will be 
erected here by the Texas Land and Industrial Co. 

Palestine—A stock company has been organized to erect an 
ice factory. The mayor can give particulars. 

Pittsburg—W ants an ice factory. 

Velasco—W ants an ice factory. 

Victoria—The Victoria ice factory is to be equipped with an 
entire outfit of new machinery. 


VIRGINIA. 
Harrisonburg—The Ice Manufacturing Co. will enlarge its ice 
plant. 
Norfolk—The Hygeia Ice Co. has just set up their second 
30-ton machine from the Columbus Iron Works Co., and will put 
in still a third as soon as it can be made for them. 


WASHINGTON. 


Aberdeen—A abe has been organized with capital of 
$20,000 to build an ice factory and cold storage warehouse. Fred. 
L. Wagar can give information. 


TRADE CORRESPONDENCE. 


OFFICE OF J. KOENIGSBERG, ) 
213 East Fifty-fourth Street, 
New York, September 16, 1891. \ 


To the Editor: 1 take pleasure in announcing to the public, 
and particularly to my patrons who were customers of the Con- 
solidated Ice Machine Co., during the long period of my connec- 
tion with that company, that I have recently made arrangements 
to serve them in the future. The De La Vergne Refrigerating 
Machine Co. has for some time past been the owner of letters 
patent No. 175,020, which were granted to James Boyle, March 
21, 1876, for gas compressors. This patent covers the style of 
compressor used on the machine which I have heretofore been 
engaged in selling. Having severed my connections with the 
Consolidated Ice Machine Co., which made an assignment, 
October 14, 1890, I have now arranged with the De La Vergne 
Refrigerating Machine Co. to build refrigerating and ice making 
machines, under the letters patent referred to, and to furnish 
the same to such of my old patrons, and to new customers, as 
may desire to purchase them. 

Your obedient servant, 
Jos. KOENIGSBERG, 
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LEGAL DECISIONSs 


INEXPERIENCED EMPLOYES—ACCEPTANCE OF DRAFT FOR CONSIGN- 
TITLES TO BEDS OF INLAND LAKES—IMPORTANT 
COLD STORAGE DECISION. 


MENT 


Inexperienced Employes. 

A seventeen-year-old boy working in a machine shop 
was ordered to stop the engine, and in obeying the order 
his clothing was caught by a set-screw in a rapidly re- 
volving shaft, over which he attempted to step in going 
to the engine. //e/d, If, without any negligence on his 
part, and by reason of his youth and inexperience on the 
directions given him, he failed to appreciate the danger 
in passing over or by the shaft, in consequence of which 
he was injured, the employer will be held responsible for 
not properly guarding the shaft.—Dowding v. Allen, Su- 


preme Court of Missouri. 


* 


Acceptance of Draft for Consignment. 

Where a consignee of goods knows that the con- 
signor has drawn upon him for the price of the goods his 
receipt of them amounts to an implied acceptance of the 
draft as well. A bona fide creditor of a consignor who 
holds the latter’s draft for value, to which bills of lading 
transferred in blank are attached to secure its payment, 
is to be deemed the owner of the goods so far as to give 
validity to the pledge created by the forwarder, and on 
presentation of the draft with the annexed bills to the 
consignee before he has accepted the consignment is un- 
questionably entitled to the payment of his draft by the 
consignee.—First National Bank of Starksville v. Meyer, 
Supreme Court of Louisiana, 8 South. Rep. (433) 132. 


* 


* ok 
Ownership of Beds of Inland Lakes. 

The supreme court of the United States recently 
rendered an important decision which settles for all time 
the question of the ownership of the beds of inland lakes. 
The case decided is that of Mitchell v. Swale and Hardin 
v. Jordan. Conrad N. Jordan is the ex-treasurer of the 
United States, and he claimed title to the bed of Wolf 
lake, in the southern extremity of Chicago, an exceed- 
ingly valuable sheet of water used for ice-cutting pur- 
poses. Ejectment suits were brought against Jordan 
and others. Judge Gresham held Jordan’s title to be 
good, and the case went to the Supreme Court, which 
reverses the ruling and declares that the land patents 
were given originally to the plaintiffs and that titles to 
the beds of inland lakes go to adjacent owners. <A 
mandate in conformity with the opinion was issued by 
the Supreme Court, but the defendants are arguing a 
motion for a rehearing, as allowed by law in ejectment 
cases. The property in controversy is valued at several 
thousand dollars. 

ray 
Cold Storage Decision. 

The New York Court of Appeals recently handed 
down a decision of capital importance to managers of 
cold storage warehouses, The action inducing the de- 
cision was that brought by Stege & Behrman, poultry 
dealers, of New York city, against Linde & Co., for loss 
on dressed poultry, which spoiled while stored in the 


latter's cold warehouse. 


storage The history of the 
case, with the evidence adduced on the trial of the case 
in the lower courts, is substantially as follows: 


On the 17th of August, 1885, Stege & Behrman re- 
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ceived 242 barrels of poultry from John E. Sullivan, of 
When the poultry arrived in New York 
it was examined and found to be in sound condition, and 


Indianapolis. 
well iced. The market value of the poultry at the time 
of its receipt being less than the price paid for it, the 
plaintiffs, Stege & Behrman, entered into an agreement 
with the refrigerating firm of Linde & Co. to store it. 
behalf of 
Linde & Co. by William H. Spencer, their manager. 
Mr. Spencer, among other things, said that they would 
‘“‘freeze the poultry as hard as a rock at half a cent a 
and that they could keep it an indef- 
inite time; that it would keep all right for three, six, 


The contract, a verbal one, was made on 


9? 


pound a month, 


nine or twelve months, and it would be all right. It 
was agreed that a temperature of from 16° to 20° 
would be satisfactory. Mr. Spencer admitted that he 
made the storage rate with the plaintiffs, and that he 
charged him half a cent a pound, which entitled him to 
Other witnesses testified that 
a freezing temperature in the ‘‘cold storage” 


a freezing temperature. 
busi- 
ness was a temperature under 20°. It was further 
shown that the words ‘‘cold storage” have a definite 
trade meaning and include goods taken in cold storage 
that the business 
‘cold storage and refrigerating business”; that the 
price charged regulates the degree of temperature. This 


contract was made on the day of the arrival of the goods, 


” 


and ‘freezing ” ; is known as the 


and the poultry was immediately stored in the warehouse 
of (Lindé co: 
store of the plaintiffs a receipt acknowledging receipt of 


Several days later they sent to the 


’ About two weeks after 


the poultry ‘‘on cold storage.’ 
the goods were placed in storage a portion was withdrawn 
for sale. 
the exterior, but on the interior it was soft, and the 
poultry was tainted and unsalable. A portion of it was 


sold and the balance was given to the dump cart. It 


When examined it was found to be frozen on 


was proved that goods on cold storage, of the character 
of plaintiffs’ poultry, kept at a temperature of from 
16° to 20° if sound when put in, would keep from 
three to five years, and that this poultry, during the 
period when it was on storage, must have been kept at a 
temperature not below 28°. 

All the successive steps in the litigation were decided 
in favor of the plaintiffs, Stege & Behrman, the decision 
of the Court of Appeals being an affirmation of the judg- 
ments of the lower courts against Linde & Co. for a total 
sum, covering the loss, with interest and costs, an amount 
exceeding $5,000. 

The decision is important to managers of cold storage 
plants in various ways. In the first place, it give a defini- 
tion for terms used in the commercial cold storage busi- 
ness; it fixes beyond question the liability of cold storage 
warehouses to maintain a temperature sufficient to pre- 
serve the goods placed ‘‘on cold storage’’—in other 
words, holds the cold storage warehouse to a compliance 
with the definite meaning thus given the terms employed 
in conversation on this subject; and further gives validity 
to a verbal contract over a subsequent effort on the part 
of a cold storage company to modify its liability by the 
wording of its written or printed receipt. In short, the 
accepting of perishable goods, in good condition, ‘‘on 
cold storage,’’ implies a guarantee by the cold storage 
company against their loss through imperfect conditions 
of temperature, and in case of such loss holds the ware- 
house liable for damages. 
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TO COOL WATER IN MAINS. 


An improvement by means of which the water carried 
in main service pipes, for use in cities or towns, may be 
cooled during its passage to be fit for drinking in warm 
weather, without the addition of ice, forms the subject 
of the accompanying illustration. It has been patented 
by Mr. Arthur B. Wood, of Port Byron, N.Y. 


in Fig. 


As shown 
1, the water main is supported upon a suitable 
foundation, and lying close to its top are cooling coils 
connected by a coupling to suitable nipples extending 
out from a heading, which is divided into a series of 
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WOOD’S REFRIGERATOR FOR WATER MAINS. 


valve chambers having channels communicating with 
each other, and right angle channels leading into the 
coils. Fig. 2 is a detail view of one of the valves, a 
three-way valve having a bottom fitting on the base of 
the heading, and an outwardly extending stem with 
squared end and screw threaded portion on which is a 
binding nut. The valves are opposite the ends of each 
pipe, to turn on or cut off the refrigerating material, Fig. 3 


being a section through the end of two pipes and the 
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valves, and Fig. 4 being a similar view showing the 
valves turned to cut off the sections. The inlet pipe 
through which the refrigerating material is forced from 
any suitable source of supply is connected with the 
heading opposite the top coils, the discharge pipe lead- 
ing therefrom at its lowest portion. The coils are held 
in position by a top casing, made in flanged segments 
which can be readily placed in position or removed, the 
inclosed chamber formed by the casing and the water 
main to be filled with brine or cold air introduced by a 
pipe at one side and discharged by a pipe leading from 
the opposite side. The chambers are preferably covered 
with asbestos, sawdust or other non-conductor of heat. 
The sectional construction permits the ready removal of 
any coil, should it become rusted or stopped up, without 
interfering with the working of the system, the valves 
being turned to admit the refrigerating material only to 
the coils desired. In operation, it is designed to force 
anhydrous ammonia or other suitable refrigerating ma- 
terial into the heading and through the cooling coils, 
surrounding the top of the main for a short distance 
only at a convenient point for cooling the water for a 
certain district or town, the apparatus being duplicated as 


required when an extended territory is to be covered. 


Ga Acosra. 


Kansas City, Mo., states officially that the governor of 


COLONEL RaFaeEL Mexican consul at 
the state of Sinaloa, Mexico, has issued a proclamation 
offering a premium of $3,000 cash to any person or com- 
pany that will establish in the city of Culiacan, capital 
of the state, an ice factory of sufficient capacity to satisfy 
the demands of the city, says a Kansas City paper. The 
place has 12,000 inhabitants. The terms offered by the 
governor of the Mexican state are enough to make a 
colony of ice men start at once to Mexico. The only 
requirement is that the machinery shall be new and 
first-class, and that it shall supply the demand for at 
least three years, and that the price of the ice shall not 
be more than 4%c. per pound, or $4.50 per hundred. 
The factory would enjoy for fifteen years exemption 
from all state, district and municipal taxes. 


Tue production of show pieces of ice with flowers 
and fruit frozen in them is getting to be very popular 
with northern ice factories, who provide them for their 
customers. They are very attractive, certainly, and if 
paid for are well enough; but they are apt to become a 
nuisance and a source of expense to ice makers, unless 
the inflexible rule is adopted to make the customer pay 


for them, as for all other ice supplies. 
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HOW TO MAKE A FILTER. 


FILTER AS I HAVE AND AS IT SHOULD 
HOW TO CONSTRUCT ONE— HOW TO TEST WATERS — 


A PRACTICAL MAN’S IDEAS. 


THE FOUND IT, BE —— 


By F. S. ALLINDER, M. E. 


A good filter is an important feature of all ice ma- 
chines; and I know by many years’ experience that nearly 
all factories have the same trouble I have had, since very 
few have made any improvements in this important part 
I find that no matter how careful the 
engineer may be in packing his filter, there will be some 
settling of the charcoal, if heavily loaded with gravel or 
sand to keep it from floating; and even then any sudden 


of the plant. 


or continuous running of the water, such as filling extra 

Q@ir cock cans, will cause 
the fine coal or 
dust to carry 
over to the cans, 
making black 


ice, 






OurseT 
or cutting 


up 
the 


coal, allowing 


grooves 
through 


the water to pass 
through so small 
an amount of 
coal as to do no 
good as a filter. 
I have found it 
the general prac- 
tice to use sacks, 
blankets and felt 
coverings to 
keep the coal 
floating 
over, all of which 


from 


soon becomes 
foul and rotten, 
while the sand 
and gravel only 






take up space 

and do not do 

oe anything toward 

pias | eet aeaade absorbing min- 


eral or carbonate 
matters from the 
water. 

My method 
is plain, requiring little or no change in the majority of 


Jet, PIPE 


filters in use at present, but at the same time increasing 
their capacity nearly one-fourth by leaving out the sand 
and gravel. I first have a good-fitting perforated false 
bottom a, with sufficient supports to keep the center 
from being pressed down by the weight of coal while 
filling. Use bone charcoal, if you can get it; if not, 
The coal should be 
well washed before being put into the filter, and the 
best way to do this is to make a box four feet square by 
eighteen inches deep. 


maple wood charcoal will do. 


Get enough machinery iron wire 
cloth, No. 2 mesh, made from No. 11 wire, to cover the 
bottom; set box on a pair of trestles; then put in the 
coal; wash until the water runs off clear, and take out 


and put into filter loosely. Repeat until the filter is even 
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full; 


over it. 


then put on the head, using no gravel or cloths 
Bolt the head on. Screw a piece of 2'%4-inch 
pipe, 24 inches long, into top head 4, get a 14-inch 
drive-well point, C, covered with No. 60 wire gauze. 
Cut thread long enough to screw through 2'%-inch by 
14-inch reducing socket far enough to make connection 
to put on a T, leaving small air cock in to allow the air 
to escape while filter is filling. Then insert the well 
point into the 2%-inch pipe,and screw down tight. Then 
your filter is ready to connect up as before. 

This filter will not clog up, and will run clear water 
at the first start off. It is a great mistake to run filters ~ 
too long, where the boiler power is limited, as the hard 
firing burns the foreign matter in the water, and the 
burnt odor is carried over in the steam to the condenser. 
Then, too, the filter takes it up until it becomes 
so charged that it ceases to act as an absorbent any 
longer; and this burnt smell passes over with the water 
to the cans to be frozen. Here is where the public cry 
‘chemicals and ammonia” in the ice. 
and taste would be found in your tea or coffee if the tea 
kettle is let boil dry, and then filled up while hot. A 
clean filter is the ice man’s remedy; a careful watching 
of the tea kettle is the salvation of a good cup of tea or 
coffee; then there will be no cry of chemicals and am- 
monia. 

As a good test for distilled water for organic matter, 
use four to six drops of permanganate of potassium in 
one-half a glass of water. The longer it retains its pink 
color, the purer the water. If it turns straw color in a 
short time, it’s no good, and the reboiler or filter should 
For chlorides, use a solution of 
nitrate of silver; for sulphates, use chloride of barium. 
These can be had at any drug store. 
you can get of the firm you buy your ammonia from, by 
asking for it. 

While speaking about water, if you will take a tea- 
spoonful of common baking soda to one gallon of dis- 
tilled water, using a small sponge to wash the parts 
affected with prickly heat, the engineer and his help will 
not suffer so much during the hot months, when an ice 
factory is not as cool as its name implies. 


The same odor 


be looked after at once. 


Your ammonia test 


GAS IN REFRIGERATION. 

Mr.F. P. Striker, a mechanical engineer, is engaged in 
utilizing the pressure of natural gas (about 500 pounds per 
square inch) for the simultaneous production of power 
and refrigeration. The gas, as it leaves the well, by 
virtue of its pressure, is made to propel an engine, and a 
refrigeration equivalent to the labor so performed is pro- 
duced at the same time. 
having a capacity of 1,500 horse power for manufacturing 


It is proposed to erect a plant 


purposes and making 300 tons of ice daily. 

The principles involved in this enterprise appear to 
be a special application of those elucidated in the article 
by Prof. J. E. Siebel on ‘‘ The Ice Machine of the Fu- 
ture,” and described in Ick AND REFRIGERATION in July 
issue, at page 33. 
claims that several years ago he entertained a corre- 
spondence with a gentleman in the Findlay, Ohio, gas 


The author of that article, moreover, 


region, with a view to realizing the ideas now promul- 
gated by Mr. Striker. 


Every real good refrigerator should have a separate, 
tight compartment for butter and milk. 
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MOTIVE POWER UTILIZED FOR 
REFRIGERATION. 


VICTOR POPP GERMAN PATENT, 51,740. 


The process consists in taking compressed air out of a 
main conduit and using the same first in the cylinder of 
A an engine, as motive power, 

; and having said engine 
emitting the air into a con- 
denser, out of which it will 
be drawn in by the same 
engine to be compressed 
again to be returned into 
the main conduit for fur- 
ther utilization. By means 
of the inlet valve d, Fig. 1, 
the compressed air is con- 
the 


cylinder ¢, of the engine, 






AN 
LI sath 





Cd) 
ZA 


sed 


ducted in working 
and serves at firstas motive 
power to the shaft 7, the 
said shaft being provided 
with one or more fly 
wheels, instrumental in 
compressing in a second 
cylinder the cold air drawn 
in out of the condenser B 
(Fig 
valve and the pipe m, 
with #. 
the air com- 


3) by means of the 


communicating 
Meanwhile 
pressed in the cylinder a 
escapes through the outlet 
valve e and pipe / into the 





condenser JA. 





Through a 
small pipe a, branched off 
at the bottom of the cylin- 


FIG. I. 
der G, air is conducted upon the opposite portion in 
order to hold the sliding valve ¢ tightly to its face, and 


the pipe g enters in such 
a way as to relieve the 
piston f# as soon as the 
valve ¢ 


outlet sliding 


starts to move. 


The 


valves dand e are 


two sliding 


operated by means of the 
pistons of small cylin- 





ders 4 and /, said pistons 
being regulated by slid- es 
ing discs 7 and & on the driving shaft 7. 

The cylinder 


piston on the compressing cylinder, is intended to reg- 


¢, as arranged with an adjustable 


ee Tl von gdeten te) TiN of the 
HW dead space in the com- 
pressing cylinder. The 
condenser #4 is built 
with double walls, the 


cold compressed air cir- 


SRR ee nn 


culating in the same, as 
indicated by the arrows, 
and completely sur- 





FIG. 3. 
rounding the condensing chambers. 
densing chambers may be removed by opening the 


The air in the con- 


valves F&. 
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ICE IN PIONEER DAYS. 

People who have to endure summer weather in these 
modern days don’t know what a comparative luxury 
life nowadays is, as against the privations of the pioneer 
days in California, says the Sacramento Bee. It is rela- 
tively easy to keep cool in these days, with ice retailing 
at half a cent a pound, and sherry cobblers and hock 
punches served luxuriously at a bit, or even a dime a 
draught. It was not so in the olden days, when ice was 
brought to San Francisco in ships from Boston, and 
when the Sacramento supply was dispatched from the 
bay by river boats. It often happened that the supply 
of Boston ice was short. The ship would be becalmed 
or meet with delay on the way out in some other way, 
and then an ice famine would set in. In those cases ice 
or snow was brought to this city from high up in the 
Sierras by mule teams, and often netted fortunes to those 
who transported it. Ina pinch a dollar a pound was 
freely paid. 

‘‘ Baldy” Hamilton, the genial stage owner, is one 
of California’s pioneers, and in early days he was largely 
engaged in heavy teaming to the mountains. The Boston 


? 


ice supply had given out, and ‘‘ Baldy” saw the chance 


to turn a dollar. He loaded a train of wagons high up 
in the Sierras with snow laid in sawdust and covered 
deep with green boughs. A guard of twenty men ac- 
companied the caravan, for this was in September,1851, 
and the Indians were not as docile as they are now. At 
every spring or creek along the route the wagons were 
wet down, and in this way it was possible to largely pre- 
vent the precious train of snow from melting. 

News of Hamilton’s approach with his comforting 
load reached town. It was scorching hot, and the big 
drinking places began to vie to get a monopoly of the 
welcome snow. One of them dispatched a courier up as 
far as Shingles to negotiate for all the snow Hamilton 
had. He offered seventy-five cents a pound for the snow. 
Hamilton knew that there was absolutely no ice in the 
market, and remembered that he once before sold a cargo 
of mountain ice for a dollar a pound. He scorned the 
offer. 

It was late the next night when ‘ Baldy” reached 
town. He put up the wagon train at a stable, and walk- 
ing over to the principal saloon, bantered the bartender 
by calling for eighteen or twenty sherry cobblers, ex- 
pecting, of course, to be met with the announcement 
that there was no ice in town. To his amazement, 
however, the barkeeper lifted up a fifty-pound block of 
ice, and proceeded to fill the order in the most uncon- 
cerned way. 

The ship from Boston had arrived the day before, and 
snow wasn’t in it against ice. 

‘‘That ship made a difference of $20,000 with me,” 


said the veteran stage man, as he mopped the sweat 
from his expansive brow. 


As INDICATIVE of the enormous grape crop now being 
harvested in Michigan it is stated that a basket and 
fruit package factory at Decatur, Ala., is sending to 
Michigan fifteen car loads of baskets per week. 


Tue Kansas City aldermen are still laboring with the 
question whether they will grant a franchise for pipe line 
refrigeration in that city. ‘‘ Great bodies move slowly,” 


we are told. 





The removal of the German embargo on pork (which 


action of Germany has been followed by Denmark) is 
conceded by the packers to be a big thing for the trade, 
The 


exports of hog products from America reached ‘high 


although the high duty still stands in Germany. 


water mark”’ in 1881, when they amounted to $105,000, - 
000, of which Germany took $11,000,000. The exports 
then declined steadily to $57,000,000 in 1886, but have 
since, with ups and downs, recovered to $85,000,000 for 
Germany began 


her prohibitive measures in 1880, when salt meats were 


the fiscal year ending June 30, 1891. 


interdicted; later bacon and hams were shut out,and even 
The 


new meat inspection law and the present prospective 


forbidden carriage privileges across the empire. 


scarcity of food in Europe, are, no doubt, the operating 
causes of the removal of the embargo. The removal of 
the restrictions ought to add $50,000,000 annually to the 
future business of American exporting pork packers. 

R. W. Turner, American consul at Cadiz, Spain, has 
recently sent to the state department some valuable sug- 
gestions for the benefit of meat exporters, citing the ex- 
perience of a Spanish importer of his acquaintance. 
The goods were entirely satisfactory, but the terms of 
payment and careless methods of following shipping 
directions did much to discourage, if not to prohibit, 
further business after a couple of trials had been made. 
The first invoice was shipped zva England, the consignee 
being drawn on when the goods were shipped, requiring 
payment some thirty to forty days before the goods ar- 
rived in Spain. The terms of payment for the second 
invoice were agreed upon before shipment (thirty days’ 
sight) and the goods ordered by the buyer shipped di- 
rect to Cadiz by a new line then just established. These 
shipping directions, however, were ignored, and the 
goods again shipped za England, and were delayed some 
sixty days in trans-shipment, during which time an in- 
creased duty became operative, causing a serious loss to 
the importer, who was besides disgusted by the fact that 
the draft for payment, contrary to the agreement, was 
attached to the bill of lading, requiring payment in Paris 
almost as scon as_ presented, in order to get possession 
of the bill of lading and the goods. The consul sug- 
gests that packers, as well as other shippers of American 
goods (which are very popular in Spain), would do bet- 
ter to establish agents there, by whom, there is little 
doubt, a profitable business in American meats and man- 
ufactures could be rapidly built up. 

The above incident is mentioned to show, first, that 
great care should be taken to follow instructions in fill- 
ing orders received, both as to the route of shipment 
and the method of settling the account; second, that 
agents who go there to do business should go fully em- 
powered to arrange and smooth away all like difficulties 
that may be presented for consideration when business is 
solicited. 

A cable from Hamburg, Germany, says: ‘A syn- 
dicate of capitalists propose to build large abattoirs at 
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Chicago, so that Germany may control the importation 


? 


of American pork.”” ‘‘Important—if true.” They will 


find enough work to keep them busy, surely. 


PACKING HOUSE NOTES. 

——The new addition to the Iowa City (lowa) packing house 
is now ready for use. 
Denver people are said to be interested in anew packing 
house at Salina, Kan. 

——The new Ryan packing house, Dubuque, Iowa, is 
145 8o feet, five stories high. 

——The packing house at Ft. Worth, Tex., has begun 
operations, with all its new machinery. 

——W.E. Raht and others will build a packing house on 
the Market street river front, at Chattanooga, Tenn. 

——Work on the building of the new Waterloo, Iowa, pack- 
ng house is about finished, and machinery is now arriving. 





——The Sioux City Dressed Beef Co. has completed arrange- 
ments for adding a sheep slaughtering department to its plant. 


——A controlling interest in the Lincoln (Neb.) stock yards 
has been sold to a Boston syndicate, represented by Charles H. 
North. 


——The Allerton packing house at St. George, Mo., are 
changing their system of refrigeration from the direct expansion 
to the brine system. 


Swift & Co. have completed an addition to their pack- 
ing house at Kansas City, Kan., which will give employment to 
1,000 additional hands. 


The East St. Louis Packing Co., East St. Louis, Ill., has 
been licensed to incorporate with a capital of $300,000; incor- 
porators, Henry Crossman, Noble B. Judah and Arthur A. Bliss. 


Walters, Archer & Walters, wholesale butchers, of Den- 
ver, have been incorporated as the ‘‘ Standard Meat and Live 
Stock Co.”; capital $225,000. They contemplate erecting a pack- 
ing house in 1892. 

——The Morrell packing house, Ottumwa, Iowa, has been 
shut down until the repairs and improvements are completed. 
When the establishment resumes business the working force 
will be largely increased. 


The Atlantic Packing Co., Atlantic, lowa, has filed arti- 
cles of incorporation; directors, A. Nachman, F. Hill, George 
Allison, Hyman Sultan, Leonard Haas, Paul Shiel and O. H. 
Bogart; capital stock, $10,000. 

——A Denver paper says: ‘‘The new pork packing establish- 
ment, to be built, will cost $15,000,and will handle 10,000 hogs per 
year. The process employed will be a new one, being the in- 
vention of J. R. Palmore, of 1747 Champa street, who is at the 
head of the project.” 

——The Chicago Packing Co., Nebraska City, Neb., Sep- 
tember 1 began making ice. It was twelve inches thick, and the 
manager proposes to manufacture a new cake each day with an 
advertisement in the center, which he will put on exhibition at 
the exposition. The company will make its own ice in the 
future. 

















The new packing house of Cassidy & Mason, Mankato, 
Minn, is to be 10662 feet, with two wings 20X30 and 12 16 re- 
spectively, the main building to be three stories high. Thecold 
storage room will be in the main building, with room for a 
charge of 2,000 tons of ice; the cooling room will have two com- 
partments; capacity of the house, 200 hogs and fifty cattle daily. 


A project to establish a huge abattoir at the Claremont 
stock yards, near Baltimore, has been submitted to the investors 
of that city. The Union Stock Yards Co., which owns the yards 
at both Calverton and Claremont, proposes to concentrate all 
its live stock business at the latter pee and the Claremont 
Abattoir Co., with a capital of $300,000, is to be organized 
for the purpose of erecting an abattoir and refrigerating plant, 
to be operated on the co-operative plan. The amount of live 
stock handled at both yards annually amounts in round numbers 
to 220,000 cattle, 10,000 calves, 415,000 sheep and goo,000 hogs. 





Tur Medical Times says that a saucerful of shaved 
ice can be kept in good condition for twenty-four hours, 
even when the thermometer is at ninety degrees; and 
this is the way to do it: ‘Put the saucer containing the 
ice in a soup plate and cover with another. Place the 
soup plates thus arranged on a good heavy pillow, and 
cover with another pillow,:pressing the pillows so that 
the plates are completely imbedded in them. An old jack 
plane set deep is*a most excellent thing with which to 
shave 


ice. It should be turned bottom upward, and 


the ice shaved backward and forward over the cutter.” 
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We hereby designate and confirm the journal Icr 
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organ of the South-West Ice Manufacturers Association. 


W. O. CALDWELL, 


e Pres. South-West Ice Mfrs, Ass*n. 
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A FEW MORE GOOD WORDS. 


Ick AND REFRIGERATION acknowledges the continued 
receipt of kind words of approval by readers of the efforts of 
the publishers to produce a trade journal which shall merit 
all of the most generous patronage which has been be- 
stowed upon it since the appearance of the first number, 1n 
July last. 
are very gratifying tous. 


We assure our readers that these expressions 
We also thank the writers for 
the many kindly suggestions offered for the further im- 
provement of the paper ; some of which have been very 


valuable indeed, and will be of assistance to us in en- 
hancing the worth of the paper to the reader and adver- 
All of the sugg 


oped as rapidly as possible. 


tising patrons alike. estions will be devel- 


{O. G. Weston, Engineer, Augusta, Ga.] 
I think Ice AND REFRIGERATION a suitable companion for all 
engineers of ice machines. 


(A. J. Dexter, Manufacturer,and of Alexander, Beach &Co., Cold Storage 
and Produce, Whitewater, Wis. ] 


Your paper, Ice aNnp REFRIGERATION, should be liberally 

subscribed for by all interested in refrigeration, 
[A. L. CANFIELD, Engineer, St. Louis. | 

I was handed a copy of Ice AND REFRIGERATION by a friend 
in an ice factory, and am so well pleased with it that I inclose 
money for subscription. 

[W. W. Barrey, Sheffield, Ala. | 

A few days ago a friend showed me copies of IcE AND RE- 
FRIGERATION, and handed me a subscription blank. I was de- 
lighted to know that such a publication is in the market, as I 
have tried many times to learn of something of the kind. This 
is my second year in the ice business, and I am confident I shall 
be much interested in your valuable publication. 

[Gro. H. WHITESIDE, Apalachicola, Fla.) 

The numbers of IcE AND REFRIGERATION received are very 
valuable, and future numbers will undoubtedly impart more 
valuable information to the owners of ice making plants. 


REFRIGERATION 
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[WESTERN MINERAL WOOL Co., St. Lotis.] 
We have heard more favorable comment upon your journal, 
IcE AND REFRIGERATION, than of any trade journal we have 
known. 


ever 


[MoeSeER IcE Mre. Co., Topeka, Kan.] 

Inclosed find $2 to pay for IcE AND REFRIGERATION for one 

year; and I must say that we are well pleased with it. 
[J. A. Ditton, Tecumseh, Neb.] 

Inclosed find postoffice note for $2, in payment of my sub- 

scription. I am much pleased with Ick AND REFRIGERATION. 
{L. FourTrREL, Nuevo Laredo, Mexico.} 

The three numbers of Ice AND REFRIGERATION have been 
received, Iam sorry to note the death of my old friend, David 
Boyle, whom I knew in Jefferson, Tex., when there was more 
work than money in the ice business. ICE AND REFRIGERATION 
is just what every ice man needs, and the ice man who does not 
subscribe for it is, I think, behind the times. How happy I 
would have been to have had such a paper to read in 1867, when 
I first learned to make ice in San Antonio, Tex. 
machine. Consider me a lifelong subscriber. 

(O. H. Tucker, Genl. Supt. Northern S. S. Co., Cleveland. | 

Your work is one of decided merit in every way. 

Mgr. York Mfg. Co., Ltd., York, Pa.] 

Though late about it, allow me to offer my congratulations 
for the grand success you are having, and are sure to have, in 
the publication of IcE AND REFRIGERATION. It has been a long 
felt want, an organ that would enable those engaged ina business 
that will occupy a prominent place in this country, to exchange 
views and gleanideas. A long experience in this business makes 
me an appreciative reader, and with your permission and a little 
time, an occasional correspondent. I wish you success. 

(J. SCHUEHLE, Manufacturer, San Antonio, Tex. | 

I consider your journal of such importance to the trade that 

I deem it my duty to get all the subscribers I can for you. 
[SEATTLE AUTOMATIC REFRIGERATING CoO.,, Seattle, Wash. | 

Your September number isa jewel, and of priceless value to 

all interested. 


, with a Carré 


{STUART St. Crarr, Genl, 


[CENTRAL UNION TRANSFER AND STORAGE Co., Rochester, N. Y.] 
We think highly of Ice AND REFRIGERATION in our office, 
and find it to fill a want long felt. 
{J. M.Tounr, Manager, TRABUE ICE AND COLD STORAGE Co, 
Fla.] 
Please find inclosed order for IcE AND REFRIGERATION. And 
I would say one can get many a good hint on conducting and 


manufacturing ice from the many able articles it contains. 


, Punta Gorda, 


[W. O. CALDWELL, President SOUTHWEST ICE MANUFACTURERS’ ASSOCIA- 
TION, Fort Smith, Ark.] 

Mr. Gay (secretary) and myself are very much pleased with 
your September issue; because, besides the priceless informa- 
tion generally contained in every issue to all ice men, it gives 
our new association a prestige and standing with the fraternity 
that it probably would have taken a good while for us to estab- 
lish. We gratefully recognize the good offices IcE anpD REFRIG- 
ERATION has done for us, and, as its executive officer, I feel no 
hesitancy in saying that you will always have a warm friend in 
the ‘‘Southwest Ice Manufacturers’ Association.” 
unbounded success, I am yours to command. 


Wishing you 


{H. Bacon SmirH, CLARKSVILLE ICE AND Coa Co., Clarksville, 
Inclosed find check for $4 (for two subscriptions). 
more than pleased with ‘‘I. & R.” 
[S. W. CurRIDEN, Treas. HyGientc Ice Co., Washington, D. C.| 
With this find our subscription for IcE AND REFRIGERATION, 
which has not been sent to you sooner because of oversight. 
The millennium has not come, but it is on its way. So with the 
universal use in large cities of artificial ice, free from the taint 
of disease and filth that much of the natural ice has to a greater 
or less degree. Your publication promises much of needed help 
to the artificial ice business—a business which is in process of 
development, in which much is to be learned, but the outcome 
will be, as with electric lighting, success. 


Tenn.| 
We are 





Epison says by that next winter he will have per- 
fected an electric reflector which will melt snow as it 
falls. 


blizzard belt, and has frequently been snowed under a 


As he resides in the heart of the great American 


good part of the winter, it is not surprising that his in- 
ventive mind has been turned in this direction, 
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LOCAL ORGANIZATIONS. 

The example set by the Texas and by the Florida Ice 
Manufacturers’ Associations, by the Southern Ice Ex- 
change, and by the Southwestern Ice Manufacturers’ As- 
sociation, in forming state and district ice manufact- 
urers’ associations, Ick AND REFRIGERATION hopes. soon 
to see followed by ice dealers in all the states of the 
Union. The members of these existing organizations are 
very enthusiastic over the results already attained, 
though the associations are young as yet; and they have 
already begun to talk of a national organization and 
meeting. This organization also IcE AND REFRIGERATION 
would like to see; and it will undoubtedly come in due 
time. But, meantime, even greater benefit would result 
to the trade generally by the formation of county or con- 


gressional district associations, which lead up, step by 


step, to the state and national organizations. One of 
the common mistakes of the higher associations is that 
they attempt to do too much in a short time. A large 


body is always unwieldy; and in the end, if undertaken 
without the previous or contemporary work of local or- 
ganizations, a national gathering is likely to amount to 
but little more than a pleasant meeting of representa- 
tives of the trade, with a ‘‘commers” or a ‘‘ pow-wow,”’ 
a banquet, some interesting papers and lots of good feel- 
ing, but with little substantial benefit to the trade. 

The minor, or local, organizations should come first. 
These in reality do the work designed to be done by 
a higher organization. In a national association espe- 
cially, the big, the large, the lesser and the small, are all 
mixed up together, and it is difficult to harmonize the 
varied interests represented—indeed it is practically im- 
possible to do so in so large a body as the ice dealers 
of this country, both large and small, would make, at- 
tempting to reconcile by the action of one great body the 
conflicting interests in all localities of this broad land. 

Locally, however, it is different. 
associations, all there is to contend with is a little human 
Every one naturally wants to get the advantage 
There is, probably, business enough 
If there isn’t, that doesn’t cut any figure in the 


In forming such 


nature. 
of his neighbor. 
for all. 
organization. All there is to do is to come together in 
the proper spirit, and agree to get a fair price for the 
business handled. It makes little difference how small 
an amount of business there is, for it is possible through 
intelligent organization to get a fair price or a fair profit 
out of the business that does present itself. This is the 
result. 

Now as to means. A big state or national associa- 
tion cannot reach the source of the trouble, but a small 
association can. For instance, here is a little town of 
4,000 to 10,000 people. It has two or three ice dealers. 
Eight, ten or twenty miles away there is another town 
where there are one or two dealers; and ten or twenty miles 
in another direction, another like town. What is there to 
prevent these several dealers from coming together and 
talking over that which comes before them in the ordi- 
nary course of business, and agreeing upon certain details? 
Each one of these dealers can tell about something that 
the others have done which has injured his business. 
It is curious how men will discover when they meet in 
such a gathering that it is always the ‘other fellow” 
who the 


started the season with a fair and profitable price list, 


does all mischief! Jones will tell how he 


but the ‘‘ other fellow” began cutting. Then Smith, from 
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the next town, says the ‘‘other fellow” in his town did 
the same, and, further, that the other ‘‘ other fellow,” 
from the next town, invaded his town and ‘‘ knocked 
the spots off” both price lists, and ‘‘upset the whole 
business’ in both towns or the whole neighborhood. 
Each one of the gathering can tell a cut-throat story— 
they have all been engaged in the same business—dread- 


fultales about the ‘‘ other fellow’; while in fact,each one 


” 


is himself the ‘‘ other fellow.” After this there will come 
about a pleasanter feeling ; they will soon see that they 
are all in the same boat, and by and by a little under- 
standing is had between them, which works quite a 
change in the profits of the year’s business. Thisis the 
local organization—the nucleus for a successful state 
organization, for these men have solved the immediate 
problems of their own localities, and are in a position, 
through experience, to act harmoniously on a large scale. 
Let the states be honeycombed with just such associa- 
tions. 
zation of eight or ten members. 
and become a part of the organization of an adjacent 
district, and so all in the end become cemented together. 
It will be astonishing to see in how short a time an en- 
tire state or section of the United States will come 
together in this way. It is alsoremarkable that the talk 
about what the other fellow is doing soon dies out. They 
all mutually agree that they have been bad fellows in the 
past, and are going to be good in the future; and as soon 
as they find out that it pays to be good, they are good. 


In one county or district there may be an organi- 
They can meet with 


It is a fact that has been proved beyond question by 
other trades, that a permanent and 
national organization cannot be formed where the mem- 
A single local or 
neighborhood quarrel can knock a state organization all 
to pieces and so demoralize the trade that it will take 


useful state or 


bers cannot agree or organize locally. 


years to reorganize it. There must be a local organiza- 
tion in all sections before there can be a certainty of 


and having a state or a national organization that is worth 
fooling with. 


NEWSPAPER COMMENTS. 

It has been interesting to note, during the spring and 
summer past, the comments of the daily and weekly 
newspaper press on the ice machine; and it is worthy 
of remark that no scepticism regarding its value or 
the merit of its product has yet varied the monotony of 
the universal commendation and approval of an inven- 
tion, which, five years ago, not one writer for the press 
in a hundred had apparently ever heard of, and which 
few of them to this day have actually seen. 
they are overcredulous of its capabilities, however; for 
nearly all of these enthusiastic commentators see in the 
ice machine the immediate and utter annihilation of the 
ice cutter of their own lakes and streams. 

‘‘The high price of ice last year,” says a Louisville 
paper, ‘‘has stimulated the production of the artificia] 
an extent that there would seem to be 


In general, 


article to such 
small chance of ice famines and exorbitant prices in the 
future. 
western cities for this necessity of the sweltering season.” 


It has already become the chief resource of 


Yet this writer would be puzzled to name one western 
city of prominence north of Mason and Dixon’s line, 
that is supplied wholly by the ice factory. Indeed, ice 
factories North are the exception rather than the rule as 
yet, though, of course, it is true the attention of investors 


is being drawn to the business to a degree. 


ICE 


OCTOBER, 1891.] 


It sounds particularly astute, too, in the rural organ 
to remark that: ‘‘ The shortness of the ice crop a year ago 
last winter, which was for a time accounted a bonanza 
to the producers and dealers, has, as a matter of fact, 
proved very disastrous to them; for the scarcity of ice, 
and the fabulous prices charged for it, stimulated the 
manufacture of artificial ice to such a degree that it con- 
But here 
again the editor would find it difficult to tell us just 
where the ‘‘disaster’’ occurred. 


tinues in active competition with natural ice.”’ 


Generally speaking, 
the ice machine has not as yet come into active compe- 
tition with natural ice, except in a minor degree in the 
great cities, and in these cities it does not control the 
price of ice byany means, but rather takes a second place 
to the natural ice, which sometimes is sold at a lower 
price than the manufactured ice. Here and there, as, 
perhaps, at Louisville, where manufactured ice sold at 
thirty cents per hundredweight this year, in comparison 
with eighty cents for a very short crop of natural ice the 
year before, the introduction of the ice machine may be 
said to have worked a ‘‘ revolution” in the ice business; 
but such localities are far more rare than the reader of 
the country press would imagine at first blush; and it is 
likely that it will be still some years before the condition 
now so glowingly pictured as common will obtain gen- 
erally throughout the country. It is true, ‘‘the inven- 
tive genius of man abhors a vacuum in the necessaries 
of life, with their consequent high prices,and proceeds to 
apply a regulator,” but nature also abhors a vacuum; 
and one year with another does her full duty to her 
children, if they will in ike manner do their duty to 
themselves. 

The country press, too, is unfortunately prone to pick 
up and fondle theories, fads and ultra ‘‘ goody-goody ” 
effusions which cranks innumerable pour in upon the 
columns of the city press. The world is full of men to 
whom nothing is quite good enough—who could have 
made the world and all it contains a great deal better if 
they had just been given a chance at its creation; but it 
is the more remarkable how many sensible and thought- 
ful men seem to fall into line with their theories or ap- 
prove of them through sheer thoughtlessness and inac- 
curate thinking. On what other hypothesis can be ex_ 
plained the ebullition of the editor at Waukesha, Wis. , 
who says: ‘A good many signs point to a belief that 
the days of gathering stores of ice from filthy pondsand 
rivers are about numbered”; adding that, ‘‘refrigerating 
and artificial ice making machinery, by the use of which 
comparatively pure ice may be had, will, beyond much 
doubt, before long take away the employment of the ice 
cutter.” This from a Waukesha man, in the very heart 
of the finest natural ice country of the Northwest, is 
equal to a Milwaukee man’s saying, “the beer from 
Oshkosh will before long take away the occupation of 
the brewers of Milwaukee!” Unquestionably manu- 
factured ice has come to stay, and more and more of it 
will be made annually in the years to come, but all talk 
of its taking immediate control of the ice trade of the 
North because some cranks assert that some natural ice is 
impure is preposterous. 

Equally so is the same gentleman’s prophecy that, 
“Jt now only remains for some fortunate inventor to 
bring out a machine which shall be cheap in price, and 
which will operate economically in making small quanti- 
ties of ice, to knock the bottom out of ponds and rivers, 
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so far as providing the cooling solid is concerned.”’ 
Such a machine has been brought out, and yet it no 
more affects the ice trade than the making of ‘‘Johnny’s 
pants” at home by the thrifty housewife affects the cloth- 
ing trade. The tendency of the times is to more and 
more completely supplant household manufacture of 
every kind because the latter is always to a certain ex- 
tent uneconomical. 
that way in any considerable quantity any more than wil] 


flour, or provisions, or cloth,or clothing, etc., be made at 


Ice certainly will never be made in 


home. Man does not progress crab-wise in these days. 
The modern tendency is to concentration in productive 
effort, not to diffusion among individuals. The spinning 
wheel and the hand loom of our mothers is gone for all 
time, and with it the necessity or desire to perpetuate 
the family system of manufacture common to pioneer 


times in this and all new countries. 


THE trade journal has become an important factor in 
modern business. Its influence is recognized and its special 
value indorsed by every branch of our many and diversi- 
fied industries. It is specific—hence its value, says Age 
of Steel. It is not used for a wrapper for soap or sausage 
meat, nor used by the hired girl to clean a lamp or curl 
her hair. It belongs to the office and the workshop, and 
is as exclusively the property of what it represents, as is 
a magazine of fashions in a millinery store, or a list of 
drugs to a druggist. The daily press can never assume 
its office norits influence. It is restricted to business, 
and in its particular line has a business claim on the 
fraternity itrepresents. Its advertisements are not waste 
paper, and they are placed just where they are most 
likely to secure attention and patronage. 
business man is aware of this fact, and in proportion to 


his sagacity he rates the business value of the trade 


The modern 


journal. 


Tue Connecticut state board of health has declared 
the ice from Rimmon pond, Naugatuck river, twenty 
miles below Waterbury, the ice from which was at one 
time sold at Bridgeport, to be impure and unfit for use. 
The investigation of the quality of the ice grew out of a 
lawsuit against the city of Waterbury for the pollution 
of Naugatuck river. The report of the board says that 
the river is in very bad condition as a result of the sew- 
age therein, and that notwithstanding the distance be- 
tween the city and the pond, the latter is becoming 
polluted to an alarming extent. Acting on this report, 
the health officers of Bridgeport, which had largely been 
supplied with ice from Rimmon pond, has prohibited the 
sale of that ice. The dealers, however, claim that no 
Rimmon pond ice has been brought by them to Bridge- 
port in the past two years, although they have some old 
ice in storage there. 

A Peoria paper ‘‘stops the press” to record the fact 
that: <‘An ice wagon broke down on Main street yester- 
day and delayed the street cars.”’ But suppose the street 
cars had broken down and delayed the ice wagon! ‘‘Oh, 


well, that’s different.” 





Tue greatest cold officially reported in the United 
States for twenty years is 63 deg. below zero F., at 
Poplar river, Mont., in 1885. Since that intense frost 
no equally low temperature has been made known. 


ANSWERS TO CORRESPONDENTS. 


FOR COLD STORAGE OF 
PRESSURE—BEST 


ETC. 


RESTORING AMMONIA — TEMPERATURE 
FRUITS—TO CALCULATE 
ICE MACHINE—MEASUREMENTS, 


LOSS OF 


(This department of Ice AND REFRIGERATION will be conducted for 
the benefit of the trade generally, as well as individuals, and all competent 
inquiries will be given timely and proper attention, precedence in all cases 
being given to such questions as areof general rather than of individual in- 
terest.—Ep.] 


To the Editor: We would like to have an expert tell 


us what to do to aqua ammonia to restore it to its 
original qualities. When it gets so it will not absorb, 
it registers two degrees stronger at the same _ temper- 


ature than when it was forced into the system sixty days 
before. Ours is an absorption machine, and the makers of am- 
monia insist thatit is made from pure sulphate. It was 26° when 
received and fully 28° when drawn off. It usually weakens or 
wears out from leaks of gas, but this timeitis reversed. P. H. 

Answer.—Since you do not state the denomination of 
the degrees which you mention in your letter, we are 
unable to discern their significance. If we are to judge 
from your other remarks, your ammonia becomes more 
concentrated, and this could be readily adjusted by the 
addition of the proper amount of water, we should 
judge. 

To the /-ditor: What in your opinion is the best temperature 
for storing soft shelled fruits, such as grapes, etc.? Tu. H. 

Answer.--We think that a temperature of about 34° 
Fahrenheit, is low enough, provided you can keep the 
storage room dry, and the fruit is not too densely 
packed. 

To the Editor: Wow can I calculate the loss of pressure of 
air in a pipe line? C. Z. 

Answer.—According to the most recent experiments 
the loss of pressure in pounds /, can be found after the 


formula: 

n?l 

d 

in which formula ¢@ is the diameter of the pipe in inches, 
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7its length in feet and »w the velocity in feet per second. 
To the Editor: Which is the best kind of ice machine, the 

one with direct expansion or the brinesystem? Please inform us 

through your next issue? Cre. 


Answer.—All we can say is that both systems work 
satisfactorily wherever we have found them in use, 
although probably each machine may have some spe- 
cial advantages in certain special cases. 

7o the Editor: Can you give us the relation between meas- 
urements in feet and meter, or inches and centimeter respect- 
Cre WV 
Answer.—One meter equals roo centimeters, or about 


ively? 
39% inches. If the round figure 40 is taken, one inch 
is equal to about 2% centimeters. 


THE BACTERIOLOGICAL EXAMINATION 
OF AIR. 

BY J. E. SIEBEL, DIRECTOR OF THE ZYMOTECHNIC INSTITUTE, CHICAGO. 

The various methods which have been recommended 
for the bacteriological examination of air suffer from 
several imperfections. Either the quantity of air treated 
is not ina condition to be correctly measured, or it is un- 
certain whether all the bacterial germs have been ab- 
stracted from the same, or it is a question whether all 
the germs have been transferred to the nourishing 
medium, as is the case when sand or cotton has been 
used for the filtration of the air. 

The observations relating to the deposition of bac- 
terial germs with the deposition of atmospherical moist- 
ure, recorded in another place of this issue, have led to 
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the construction of a device designed for the bacterio- 
logical examination of air which I think is calculated to 
remedy those defects and to give more exact and more 
positive results than any one of the other methods hith- 
method a 
of air is saturated with moisture at as 
the 
destruction of the bacterial germs contained therein. 


erto employed. In the execution of this 


known volume 


high a temperature as is compatible with non- 
The air is carried through a cooling device, by which 
most of the moisture is caused to subside, taking with it 
all the The 


moisture or dew condensed on the cooler after being col- 


germs contained in the air so treated. 


lected is in a very convenient condition for plate cultures 
with different media and at different temperatures. 








Apparatus embodying this principle may be construct- 
ed in various ways. The one which is illustrated in the 
accompanying sketch is so arranged that it can be 
readily constructed from parts which are always on hand 
in every laboratory. As will be seen, the air by means 
of an aspirator (not shown) which may be connected by 
a gas meter, if it does not measure itself, is drawn over 
the water contained in the bulb a which is kept ata 


temperature not exceeding 120° by means of a water 


bath. Here the air is both warmed and saturated with 
moisture. On entering the Liebig cooler 4, which is 


kept cool by means of refrigerated water, or better, re- 
frigerated brine, the larger portion of the moisture con- 
denses, and settling on the inside walls of the worm, 
takes with it the germs of the air, so that the latterleaves 
the vessel ¢ germ free, as can readily be shown by care- 
ful yet simple 
through, the cooler is inclined in a manner so that the 


tests. After sufficient air has passed 
water contained in a (which, as well as the whole appa- 
ratus, was previously sterilized) runs through the worm, 


washing down the moisture which has settled on the 
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worm. The water thus collecting in c, that is, a given 


portion of the same, may then be used in developing 
plate cultures as usual, with different media, as well as 
under different temperatures. If the vessel a is  suffi- 
ciently large, great quantities of air can be passed through 
in a comparatively short time, and if a gas meter ar- 
ranged to serve as an exhaust fan is used, the aspirator is 


of course superfluous. 





NATURAL ICE NEWS. 
In spite of the predictions of the kickers, who pre- 


dicted the downfall of the natural ice dealers when they 
discovered the machine ice on the markets of the great 
eastern cities, the season in the Maine fields has been an 
excellent one thus far. The business has felt no ‘‘boom” 
in prices, which have generally been lower than for two 
years past, but the demand for ice has been active at 
fairly remunerative prices, and stocks have been gener- 
ally reduced. The August shipments from the Kenne- 
bec were large, so that on September tT, out of 850,000 
tons, estimated, in store in April, there remained only 
about 200,000 tons on hand. Shipments in September 
still further reduced the stock, and will during the cur- 
rent month, if the weather should be the average of Oc- 
tober, so that before snow flies there will be very little 
ice left in stock. Repairs on storehouses are going on, 
and a good many new houses, some of them quite large, 
are in process of erection in anticipation of the cut of the 
coming winter. 

——J. B. Elliott is building an ice house at Clarence, Iowa. 
Several new ice houses will be built at Kokomo, Ind., 





this fall. 

——J. L. Beiler will erect an ice house on Pine street, Indi- 
anapolis. 

——David D. Addis has begun work on another ice house at 
Kingston, N. Y. 

——A large ice house is to be erected on Seavey’s island at 
Portsmouth, N. H. 

—_S. Burt will erect ice houses at Mishawaka, Ind., at the 
mouth of Barbee creek. 
Webster &Co., Buffalo, N. Y., will build a new ice house, 
150X250 feet, at Lime lake. 
The Preston Lake Ice Co., Chester, Pa., are going to 
build a new ice house this fall. 

Extensive repairs are being made on the houses of the 
Arctic Ice Co., at Orrington, Me. 

—-L. R. Tull is putting up a large ice house, and will retail 
ice at Dallas City, Ill., next season. 

——Clark & Chapin, of Gardiner, Me., still continue ship- 
‘ments via schooner to Philadelphia. 
The Arctic Ice Co., of Providence, Rk. 
hauling ice from Maine by schooner, 

—_The Knickerbocker Ice Co. is rebuilding the elevator at 
Farmingdale, Me., burned last winter. 

—-Stearns Brothers, ice men, at Amoskeag, N. H., are to 
enlarge their storage capacity this fall. 

—_The new Adam Bonacker ice house, on the island near 
Albany, N.Y., will have a capacity of 10,000 tons. 
W. J. Smith has purchased W. S. Beckner’s ice business 
at Chattanooga, and consolidated it with his own. 

____The assessors have lowered the valuation of the Knick- 
erbocker Ice Co.’s possessions at Kingston, N. Y., $5,000. 

——Port Byron is shipping ice via rail and river, but still 
has five large houses in which the stock remains untouched. 

—_—The Forest City Ice Co., of Cleveland, will add several 
large ice houses to their already large plant at East Tawas, Mich. 








I., have been 
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——Two ice houses and 15,000 tons of ice, property of the 
Hollis Bros. Co., Manchester, N. H., were sold by auction, Sep- 
tember Ig. 


_ ——Webster & Son are preparing the ground for another 
immense ice house to be built on the east bank of the lake at 
Machias, N. Y. 


The ice business in the ‘‘ copper country ” of Michigan 
has not been a howling success this season, owing to the cool 
weather in the ‘‘ upper lake region.” 

_——The Cascade Ice Co., Colorado Springs, Colo., have two 
ice. houses, 80 130 feet, and will erect three more this season, 
giving the company storage capacity of 15,000 tons. 

The Rockport Ice Co., Rockland, Me., has sold this sea- 
son 40,000 tons, their supply falling short of the demand. The 
company will build another large house to be filled the coming 
winter. 











Mr. W. A. Cunningham, ice dealer at Anamosa, Iowa, is 
a candidate for state senator. Mr. C. will ‘‘keep tab” on the 
weather, for it is said it is only a very cold day when an “ice 
man” gets left. 

The Rockport Ice Co., Rockland, Me., is at work erect- 
ing an ice house 60% 150 feet, to hold 5,000 tons. It will be built 
of wood and iron. Other new houses will be built before the 
cutting season begins. 


The schooner George E. Walcott, September 9, finished 
loading one of the largest cargoes of ice ever shipped from 
Bangor, Me. She took 2,831 tons from the Katahdin Ice Co., 
shipped by Walter K. Shaw and T. J. Stewart & Co., to Phila- 
delphia. 

——The Arctic Ice Co., of Newport, R. I., during the hot 
days of August, had to haul ice from Massachusetts for tempo- 
rary use over the Old Colony railroad, the entire stock on hand 
having been exhausted. The company had three schooner loads 
of ice on the way, but all were badly delayed by the high winds, 
and a semi-famine of ice lasted for several days. 


—An award of $86,500 was recently made by a special com- 
mission in favor of the Boston Ice Co. as damages for the taking 
of its property, at Fresh pond, by the city of Cambridge, Mass. 
The ice company claimed that it was entitled to about $150,000, 
but the city placed an estimate of $40,000 on the property. The 
same commission in the Boston Ice Co.’s case, tried the Fresh 
Pond Ice Co.’s case last year, and made an award of $102,000, 
which was accepted. 


——The shipments of ice from the Truckee river, at Truck- 
ee, Cal., this year have exceeded those of any former year, and 
the total amount disposed of will amount at the close of the sea- 
son to about 75,000 tons. The Rocky Run, Floriston and Tahoe 
Companies are cleaned out and the Mountain will finish this week. 
The People's Co. will finish in two weeks. One house each at 
Prosser Creek and Boca has been emptied, and one more house 
at each place will probably be emptied before the end of the 
season. The amount to be carried over will not exceed 25,000 
tons. 








MINOR LEGAL MATTERS. 


The Reliance ice factory, San Antonio, Tex., will be sold 
by foreclosure proceedings; liabilities, $23,000. 


The Paris (Ky.) Ice Manufacturing Co. has made an 
assignnent to B. F. Graziana, of Covington. The plant was 
erected last spring by Geo. W. Seiter, of Covington, at a cost of 
$30,000; liabilities, $15,000. 

—John R. Briggs, Coeymans, N. Y., manufacturer of 
Briggs’ patent corrugating elevator plane for reducing ice to an 
even thickness, and corrugating it upon the upper surface, has 
begun suit in the United States court against G. A. Birch & Co., 
for infringing patents on his plane. 


Suit was entered in the United States circuit court, at 
Philadelphia, September 3, by Robert E. Jenkins, assignee of the 
Consolidated Ice Machine Co,, of Chicago, against the Consumers’ 
Ice Manufacturing Co. to recover $21,000, a balance claimed to 
be due on ice making machinery constructed at Thirty-first and 
Walnut streets. 

——W.H. Warrington, September 22, offered $66,000 for the 
Consolidated Ice Machine Co. plant at Chicago. Judge Scales 
conditionally accepted the bid, and ordered the sale to be made 
October 6, unless objections were made. The ice machine com- 
pany failed last October, and its affairs have since been in 
court. The proceeds of the sale will go to the creditors. 


The Alabama Ice and Cold Storage Co.’s plant at Bir- 
mingham, Ala., was sold September 1, to W. T. Wildrup for 
$10,000, at a special master’s sale, to satisfy a decree in equity 
of the United States court in favor of the American Refrigera- 
ting and Construction Co., of Pittsburgh, for $16,350. It is un- 
derstood that Mr.Wildrup made the purchase for the above firm. 


——The Central Trust Co., of New York, September 4, made 
application for the appointment of a receiver for the Maryland 
Ice Co., of Baltimore. The ice company on March 1, 18q1, is- 
sued bonds to bear 6 per cent interest, to secure which first and 
second mortgages were made to the Central Trust Co, The bill 
alleges default in payment of the interest, and that the ice com- 
pany is insolvent. Counsel for the ice company has filed an 
answer consenting to the appointment of a receiver. 
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COLD STORAGE AND THE FARM, AGAIN. 

In a former issue, ICE AND REFRIGERATION called at- 
tention in a manner to the benefits of cold storage ware- 
houses to the farmer, and entered a mild plea for the 
encouragement of their erection in the lesser cities of 
the country, which serve as market towns, where the 
merchant buys of the farmer direct. It requires no great 
acumen to understand that if it be profitable at times 
for the farmer to hold his grain in store, it would be even 
more profitable for him to hold also such products as 
spoil more readily than grain, unless stored under proper 
conditions. This is eminently true of butter, eggs, veg- 
etables, fruits, poultry, etc., most of which are origin- 
ally marketed at times of most unfavorable conditions 
of price, which cold storage facilities would in large 
measure reverse. 

In continuing the exposition of these benefits, we are 
assisted at this time by the recently published letter of 
Mr. Edwin Taylor, president of the Kaw Valley Potato 
Association. The Kaw valley, of which Wyandotte 
county, Kan., is the center, is a great potato country, 
and in order to handle the product to the best advan- 
tage, the growers have formed an association by which 
the crop of the valley is handled as a whole. Very 
naturally the storage houses at Kansas City, thinking of 
the advantage of storage of the crop until the time of 
highest prices, sought for the custom of the association; 
and a recent letter by the owner of such an institution to 
President Taylor elicited this reply, which presents a 
need by potato growers there, as it does to growers gen- 
erally throughout the country. He says: 

‘*] wish to impress upon you before it is too late that 
we need also a kind of storage that you are not yet pre- 
pared to furnish, viz., cold storage. The idea of putting 
potatoes in cold storage is, likely, new to you. Letme 
show you wherein we should use it if it did not come too 
high. You may have heard me speak of my ‘second 


crop’ potatoes, from time to time. 


They were raised 
from seed that had been kept in cold storage in Kansas 
City, Mo., till wanted for the second planting some time 


in July, after the first crop was dug. 


‘‘ Year before last, I paid Mr. Jones, of the Kansas 
City Cold Storage Warehouse, corner of Fourth and 
Grand avenue, seventy-five cents a barrel for some 450 
barrels of potatoes to be kept at about thirty-three deg. 
from March to July. There were two big car loads. 
Counting the freight and the carting across the city, 
both ways, three cents per cwt., each way, it made 
pretty expensive seed potatoes. 

‘“«T am now trying to make acold storage of my own, 
with water right froma well running through pipes. But 
I can see already, that while I have saved the freight by 
having a plant of my own, it will cost me more than I 
could afford to pay for a lower temperature. Keeping 
seed potatoes through for a second crop, however, is a 
small affair by the side of keeping them till spring only 
for the general market. 

‘We make a ‘specialty,’ as it is called, of ‘seed pota- 
toes,’ and, though we have all as good cellars as can be 
made without some artificial refrigeration, still we can- 
not keep those seed potatoes through till planting time 
without repeatedly shoveling them over, and even then 
having some of them sprout. And the presumption 
that potatoes kept in this latitude are sprouted as a mat- 
ter of course, attaches to ours and hurts our sales. 
Wherever we go they want northern-grown potatoes for 
seed. How completely we could offset that with our 
‘cold storage seed potatoes.’ And if not sold for seed 
those same potatoes could then be eaten with as good a 
relish as when in their prime. Now they go at about 
half price to the grocery trade, if not sold for seed. Our 
potatoes have got to go to town anyway, and why should 
they not await a purchaser under perfect conditions, such 
as are secured ina cold storage warehouse, instead of 
losing vigor for seed purposes and palatableness for 
table use, as our present method necessitates? 

‘Cold storage for apples is familiar to everybody. 
Are you aware of the extent to which apple culture is 
projected in this country? There are three orchards at 
this place, aggregating 340 acres. One of them (100 
acres) is mine. It is just coming into bearing, as are 
the others. We have discussed ways and means for a 
cold storage plant on the ground for these apples.”’ 


AN ELECTRICAL thermometer for low temperatures has 
been devised by a Russian physicist, who utilizes the 
variation in the resistance of a platinum wire at different 
temperatures. ‘The instrument is said to be very sensi- 
tive, but slightly inaccurate when used for widely differ- 
ent temperatures, 
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PRACTICAL COLD STORAGE. 
CARE OF EGGS IN COLD STORAGE—HOW TO PACK EGGS TO 
SECURE THE BEST RESULTS—DOES ARTIFICIAL RE- 
FRIGERATION CREATE A DRY ATMOSPHERE? 


THE 


3y D. B. BEEMER. 


f an ) 7 J 


O CONTINUE the subject 
treated of in the September 
number of Ice aND REFRIGER- 
ATION: ‘‘The Holding of Eggs 
in Cold Storage’—I recur to 
the matter of the damaging 
effects upon the eggs of the 
gases liberated from the paper 
fillers after having 
damp through the absorption 


become 


of moisture in the room. 


The idea naturally occurs in 





this connection, that it would 
be desirable to do away with the use of these paper 
fillers in cold storage. 

In carrying out this idea, substitutes have been em- 
ployed with different degrees of success. The 
successful method has been to pack in oats and barrels. 


Under 


these comparative advantages are se- 


most 


The oats used should be old and thoroughly dry. 
such conditions, ; 
cured. The oats being so dried before use, become of 
a woody nature, so to speak, and absorb moisture very 
slowly under such circumstances; hence, when packed 
about the eggs in the barrel, and the barrel then headed 
up tightly, it takes a long time for moisture to drive 
through the staves of the barrel in the first place, and 
then through the dry oats. The eggs so packed are 
sealed up nearly air tight, like fruit in acar. If the oats 
be dry and sweet, the eggs retain their original freshness 
much longer than when exposed to the air. 

The barrels used should in turn be thoroughly sea- 
soned, since, otherwise, the damp staves the more read- 
ily conduct moisture to the oats within. Under such 
circumstances, the process of absorption of dampness 
necessarily becomes so slow that eggs will carry longer 
and be of better quality than those in paper fillers. Oats 
intended for this purpose should be stored in shallow 
bulk in well ventilated lofts, or rooms, and carried for 
many months before using; and they should be used 
only once for this purpose. 

“Wooden fillers have been manufactured and used to 
some extent in the cold storage of eggs, and turn out 
better eggs when the room is fairly dry than the paper 
fillers; yet one can well believe that where there is much 
moisture in a room it will sooner drive into the eggs in 
wooden fillers than into those packed in paper fillers; be- 
cause the wooden fillers lack the sponge-like absorbing 
qualities of the paper fillers, which for a time divert the 
moisture from the eggs to themselves. Paper fillers 
should be spread out in the sun, or in some place having 
a strong draft of air, and be dried “i they rattle be- 
fore going into cold storage with eggs; then it will re- 
quire a longer time, relatively, to become saturated with 
moisture to that degree that they cease to divert it from 
the eggs, and, on the contrary, impart it to them. 

«Excelsior ” should be used both at the bottoms and 
tops of cases. It affords a good, springy cushion 
for the eggs to rest upon, and is slow to take up moist- 
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ure. S/raw, on the contrary, should never be used for 
this purpose; it attracts dampness quickly, and then be- 
comes musty and imparts the must to the eggs. 

As to 
claiming that fzve imparts its odor to the room and the 


eggs. 


cases: Some prefer poplar or whitewood, 
In a warm temperature, this would be true to a 
certain extent, but in a co// temperature the pine odor 
is not noticeable. If there is any advantage in favor of 
the hardwood cases, it would seem to lie in the fact that 
they are not so porous as the pine cases, and cannot ab- 
sorb or retain as much moisture. But with either ma- 
terial the cases, like the fillers, should be thoroughly 
dried before going into cold storage. 

If at 


any time they chanced to have had broken eggs in them, 


Second-hand fillers or cases should not be used. 


it only requires the absorption of a little moisture to lib- 


erate the foul smell which may lie dormant while the 
case and fillers are dry. 
ICE V. MECHANICAL REFRIGERATION. 

I should lke now to raise the question of the com- 
parative dryness as between rooms cooled by éce and by 
artificial cold. 
experience, nor have I had the opportunity of examining 
but I think I un- 


derstand the principle upon which they are operated 


With the last I have had no practical 
the output of eggs from any of them; 


sufficiently to discuss the matter intelligently. 

Now, these rooms are cooled by and through a sys- 
tem of metal pipes, disposed about the rooms in coils or 
the 
We can understand that these pipes, a¢ first 


other forms, through which cold air is forced, or 
converged. 
are frosty dry, and cannot, therefore, impart dampness 
to the room; consequently the room itself must be dry, 
while this state of things continues. But the pipes, be- 
ing intensely cold, act for a time as condensers, gathering 
the moisture in the room into frost and ice upon their 
surface. This condensing process goes on till a certain 
thickness’of ice is formed upon the pipes, when their pow- 
er to freeze the moisture out of the room seems to cease. 
This point is reached when the surface of the pipes fails 
to accumulate ice and frost in the condensing process. 
Their surface necessarily then becomes we¢ and dripping, 
and should impart moisture to the room, like the drip- 
ping ice in the other system. If Iam wrong in my 
reasoning and deductions, I should like to have some 
expert representing artificial cold system, show me and 
others wherein, and in what way, rooms cooled artifi- 
cially are made dryer than those cooled by natural ice. 

Then, again, the condensing surface of these pipes 
is very small as compared with that furnished by tanks in 
rooms cooled by naturalice, particularly in rooms tanked 
For 


tem.to cool a room 10x20 10 to the freezing point have 


as mine are. instance, the tanks used in my sys- 


a radiating surface of galvanized iron equal to 400 


square feet, all of which becemes condensing surface 


when the tanks are charged with ice and salt. Yet this 
relatively /arge amount of condensing surface, my ex- 


perience shows, is not to be depended upon to do the 
work because, as in the case of the pipes in the artifi- 
cial cold system, ice formed on their surface by the con- 
densation of moisture from the room finally becomes so 
thick 
through it with sufficient force to keep its surface in that 


that the power of the tank to force the cold 


dry and frosty state necessary to continued condensa- 
tion ceases. 
I am, of course, referring to a room held adove freez- 


bo 
bo 
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ing point. In aroom held constantly ée/ow freezing 
point all moisture is necessarily frozen out of the room 
by the normal temperature of it. 

In short, I do not see why the same necessity does 
not exist foran automatic condensing apparatus to dry 
the rooms cooled by pipes and cold air that obtains in 
natural ice systems, and which drove me to invent, and 
successfully apply, the one I use in my system and plant. 
Before its application, I have seen ice form on tanks, 
in condensation, from four to six inches thick; now no 
ice forms upon them, because the condenser does the 
work forced upon them, leaving a clean metal surface 
to radiate the cold into the room. This economizes ice 


and gives more cold relatively, while giving dry air. 





HOTEL REFRIGERATION. 


The new H. C. Brown hotel, at Denver, Colo., to 
cost $2,000,000, in line with many others of the finest 
hotels in America, has made a contract with the Hercu- 
les Iron Works, for an ice making and refrigerating ma- 
chine of twenty tons refrigerating capacity, which will 
be used for making pure crystal ice for the use of the 
hotel, and for furnishing cold storage. The specifica- 
tions call for one of the finest ice plants ever erected for 
hotel purposes. 

In fact, the American hotels have improved wonder- 
fully of late years by adding luxury upon luxury to gratify 
the eye, to rest the body and to minister to the cravings 
of the appetite. Nay, more; a genteel boy in a dress 
suit day and night replaces the coatless young ruffian in 
a woolen shirt, and his successor, the superannuated 


The 


electric light plants, however, are fin de siecle, or, to use 


waiter, in black alpaca roundabout. ice and 
an equally comprehensive American expression, ‘‘ way 
up in G.” It has always been a difficult and trouble- 
some thing to get large quantities of clear, pure ice for 
hotel purposes, and the speculative tendencies of the ice 
market of recent years have made it also expensive. 
Manufactured ice can be made pure, and in quantities to 
suit the current demand ; and the cost of storage, waste 
and handling is reduced toa minimum. Ice frozen in 
carafes 1s also pleasing to the eye, and soothing to the 
esthetic taste. Yes, when there is anything “fly” going 
on in the world, the American hotel man seems to be 
there—or thereabouts. 

One doesn’t usually think of it in ‘¢*that way,” but 
this item has a ‘‘suggestiveness” about it that is ‘in- 
‘‘In July, 1881, the steamer City of Win- 
nipeg, with several barrels of prime whisky in her hold, 
Cap- 


tain Lloyd is now raising the vessel, and he has invited 


teresting ” 
was sunk in Lake Superior, just opposite Duluth. 


a party of bosom friends to be on hand when she reaches 
the surface, in order to sample the whisky that has been 
in cold storage at the bottom of Lake Superior for ten 
Capt. 
guests, after tasting of the contents of this natural 


years.” It is not recorded whether Lloyd’s 


cooler, themselves kept out of the ‘‘ cooler,” but we as- 
sume, as’a matter of course, that they did! 


Tur Bakers’ Helper may be classed with those wise 
men who know a good thing when they see it, for when 
it was stated that an Allegheny City company proposed 
to run pipes through the streets, with connecting coils in 
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ice chests and refrigerators, ice cream freezers, etc., etc., 
and through them force brine at a north pole tempera- 
ture, the //¢/fer hastened to remark: ‘‘ Now, what’s the 
matter with that scheme? It is too late in the century 


to say pooh! pooh! With short circuits and proper 


pipes, why may we not be able to keep Alaska on tap in 
our stores and houses, just as they now do it in the great 


ice factories and breweries?”’ Verily, why not? 





NEW COLD STORAGE PLANTS. 

There is an apparent and gratifying growth of in- 
terest in the establishment of cold storage plants, par. 
ticularly in the fruit regions. The enormous crop of this 
season has made, of course, low prices; and the thought 
is inevitable that the profits in fruit might be increased 
by cold storage facilities to give better control over ship- 
ments, which are now forced as the fruit ripens. The 
creameries, as well as produce shippers and dealers, are 
also getting their eyes open to its advantages; and it may 
not be an unsafe prediction to make, that in the North 
more particularly the cold storage plants are likely to 
increase in numbers more rapidly than the ice factories. 


ARIZONA. 


Phoenix—M. E. Hurley has just had built a large cold stor- 
age vault at the Central market, claimed to be the best in the 
territory. 

ARKANSAS. 

De Witt—The local paper is urging the erection of a cold 
storage house. 

FLORIDA. 

Key West—The South Florida Cattle Supply Co. is reported 
as erecting a cold storage plant. 

ILLINOIS. 


Chicago—The H/erald says, September 14, that American 
capital will probably finish the cold storage building on West 
Lake street. J. E. Fuller, president of the company construct- 
ing the building, has returned from New York, and says that the 
option recently secured by Englishmen, to buy the plant at 
$4,500,000, will be allowed to lapse. The plant fronts on Lake 
and Randolph streets and the river. 


IOWA. 


Waterloo—S. Northey and others are talking of building 
refrigerators and cold storage plants, using the McCreary 
patents. 7 

MARYLAND. 

Baltimore—The Baltimore City Cold Storage and Warehous- 
ing Co. has purchased of the Johns Hopkins hospital fifty feet 
on South Eutaw and forty-six feet on West Conway streets, 
where a large cold storage warehouse will be erected. 


MICHIGAN. 
Allegan—A cold storage house is being talked of. 
to be much needed. 
Kalamazoo—Is talking of a cold storage house. 
South Haven—A project is on foot to build a large cold 
storage warehouse for the fruit business on the lake shore. 
MINNESOTA. 


New Ulm—H. Crone, of the New Ulm Creamery Co., will 
this fall build a cold storage house for butter, eggs, etc., of fif- 
teen to twenty tons capacity. He has not as yet decided on the 
system he will use, or whether he will cool with ice or by ma- 
chinery. 


It is said 


MONTANA. 
Great Falls—The Great Falls Meat Co. is making prepara- 
tions to erect a cold storage house and freezer. 
NEBRASKA. 
Columbus—The cold storage building of Hagel & Co. is being 
pushed rapidly by the builders. 
OHIO. 


Toledo—Engelman & Stout are remodeling their building 
for cold storage. 


PENNSYLVANIA. 
Lebanon—The Union Brewing Co. are putting in a Frick 
machine. 
WASHINGTON. 


Fairhaven—Jos. Alsop’s cold storage warehouse is now in 
working order. 
WISCONSIN. 
Appleton— Bailey & Rose have put in cold storage for keep- 
ing butter, 
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THE REFRIGERATOR CAR. 


FURTHER STUDY OF ITS EVOLUTION—CURIOUS IDEAS OF INVENT- 
ORS—SOME DETAILS OF INSULATING CONSTRUCTION—A PORT- 
ABLE AIR COMPRESSION REFRIGERATING MACHINE, 


A reader commenting on the article on ‘‘ Refrigera- 
tor Gars,”’ 
ERATION, Says the writer mentioned cars he ‘‘never heard 


in the September number of Ick AND REFRIG- 


of,” though he thought he had a pretty wide acquaint- 
ance with the refrigerator car in all its protean forms. 
It might be replied in the language of Hamlet, ‘‘There 
are more things in heaven and earth, Horatio,” etc., for 
the files of the United States patent office disclose many 
remarkable conceits, the patenting of which seems to 
serve no definite purpose other than to provide ‘‘ways 
and means” for the patent attorneys. The inventor is 
not necessarily a ‘‘crank,”? but one who delves into the 
musty records of American inventive genius must con- 
fess that the thought often comes to him that many a 
“crank” is there embalmed in a sort of death-in-life 
immortality. Few of the thousands of ‘‘ inventions” of 
all sorts have any real practical or commercial value ; 
fewer still can really be said to be the exposition of new 
principles ; but the succession of ideas, unique concep- 
tions and valueless contrivances is endless. While it 
would not be kindly to hint that the inventor of even the 
most impracticable refrigerator car may be classed with 
the genius who would bore an artesian well by scratch- 
ing a hole in the ground and sending down a few pounds 
of quicksilver to find water and leave a hole behind it 
for the water to come to the surface—a device honored 
with patent protection,—still it is not strange, in the 
light of the record, that there should be many cars of 
this type that well informed men should never have 
heard of, and perhaps are not worth hearing of, except 
as curios! 

Continuing our delving into the records in search of 
the mechanical history of the refrigerator car, but with- 
out expressing any opinion as to the individual merits of 
the successive patents granted, which is hardly neces- 
sary in this sort of a review of the evolution of that spe- 
cies of public carriage, we reach the car patented De- 
cember 28, 1875, by Mr. James Turner, of Chicago 
(171,491). It is of the usual form of freight car, with 
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an extension at the center of the roof, in which from 
above is a man-hole. In this extension is the ice cham- 
ber, the ice resting on slats and aseries of shelves on the 
sides of the chamber. different 


widths, smaller at the top; and between and behind 


These slats are of 
them are air spaces, while a partition separates the ice 
and its surrounding air spaces from the body of the car. 
This air chamber is carried over the provision chamber 
and down the side of the car, with openings into the body 
of the car at the top in the extension over the ice and at 
the bottom of the side cold air chamber, creating a cir- 
culation of air through the car. The drip is caught by 
a trough under the ice, and turned into coils of pipes 
located in the side cold air space, by which the cooling 
effect of the melted ice is utilized as much and as long 
as possible. Ice and salt are the preferred refrigerants ; 
and a special claim is set up for this system of pipes to 
use the melted ice for cooling the car in addition to that 
obtained by the ice itself. 

The specifications of the car of A. Thoma (Hoboken, 
N. J., 171,591, December 28, 1875), are quite elaborate, 
and include special claims for insulation. This car is 
built with its outside boards painted white, and the in- 
ner surface coated with a water and air tight varnish 
which is specially prepared for the purpose. Over this 
varnish is laid a sheet of paper also similarly varnished. 
Strips of wood hold this paper in place, and then boards 
of a very porous wood are laid on (obliquely to give 
firmness to the car), both sides of which are coated with 
a solution of soluble glass. The glass is a non-conductor 
of heat, and applied to the porous wood confines the 
air within the wood. The space created by the strips 
over the paper and under the porous boards is filled with 
pulverized vitreous slag, made in a pasty mass by mix- 
ing it with the solution of glass, which when hardened 
Well spent 
tan bark, cow’s hair felt, or disintegrated moss, may be 


becomes a perfect non-conductor of heat. 


used instead of the mixture of slag and glass as a filling. 
The porous boards secured, more solution of glass is ap- 
plied to them; then one inch of hair felt is used, and 
The 


ice chamber is at one end of the car, ice being taken in 


then more boards, coated inside and out as before. 
from the side of the car near the top. In the upper 
part of the ice chamber is a blower, operated by a power 
attachment to the axle of the car, which sucks the air up 
through the ice and forces it through a pipe placed 
under the roof in the center of and for nearly the full 
length of the provision chamber, this pipe having con- 
venient openings in its length through which most of 
the cold air escapes into the car, the balance finding 
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The air re-enters the ice 


chamber below the ice, through openings provided with 


exist at the farther end. 
charcoal screens for filtering the air and keeping it pure. 
Provision is made also by vents for changing the air in 
the car and removing the gases proceeding from the meat 
in the car during its cooling, after which the vents are 
closed, the circulation thereafter being of cold air only. 
[ Query: 
in the abattoir cooling rooms before loading remove the 


Does not the present system of chilling meat 


probability of gases forming in the car during shipment? ] 
He would keep his car at a temperature of 44° to 46°, 
filling the ice chamber after the meat is loaded into the 
car; and after reaching a temperature of 44° or 46° the 
blower may be stopped unless the temperature (indi- 
cated by a thermometer visible from the outside of the 
car), should rise above 46°, when it may be again 
started up. 

The car of Arnold W. Zimmerman, Denison, Tex., 
(172,546, January 18, 1876), provides an air space above 
the ice, with passages for the cool air to sink below into 
the provision chamber, and ventilators in the top of the 
car for the warm air to escape, on the theory that the 
cold air descending will force the warm air up the sides 
of the car and over the ice or out at the ventilators. 

Josiah E. Winants, Wilmington, N. C. (173,198, 
February 8, 1876), makes a radical departure by putting 
an air compressor in his car. The compression pump 
is operated by a belt attached to the axle of the car, by 
means of which he would compress air to two atmos- 
pheres. A blower, similarly operated, forces the outside 
air over the surface of the compressed air receptacle to 
reduce its temperature, after which the air thus cooled is 
turned loose in the provision chamber of the car to re- 
duce the temperature therein. About one-third of the car 
is occupied by his machinery and compressed air recep- 
tacle, which looks very much like a small upright tubular 
boiler. 

The car of John M. Ayer, Chicago (181,391, August 
22, 1876), is chiefly noticeable on account of his claim 
for insulating construction, the claim being for a roof of 
boards, with an air space between and over an India rub- 
ber sheathing, combined with an inside board lining to 
form an additional air space under the India rubber. 
The cold air from the ice is made to pass first through a 
special compartment, which by this arrangement is 
cooled to a lower temperature than the body of the car. 

The record thuscarries us down to 1877, when we be- 
gin ‘‘to see daylight,” so to speak—when the cars now in 
most general use begin to appear in the line of succes- 
sion. Some of these will form the subject of subsequent 
study. 


A comMMoN method of cooling wines in India before 
the introduction of ice and ice machines was one which 
seems almost a paradox: the bottle was wrapped in flan- 
nel wetted with water, and placed directly in the rays of 
the 
actually became cool. 


sun. Violent evaporation ensued, and the wine 
This is a hint to the picnic fiend 
who carries his beer in bottles, but forgets to carry ice 


along with the custard pie. 


BoiLep water, as Dr. Black,of Edinburgh, found many 
The act 
of boiling expels the air, and as in freezing a similar ex- 


years ago, freezes more rapidly than unboiled. 


pulsion of air takes place, a step is gained in advance of 
unboiled water. 
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REFRIGERATION ON STEAMSHIPS. 


Nearly all the steamers of modern construction con- 
tain refrigerating rooms to preserve the fresh meat and 
to avoid the shipping of live cattle, which are always an 
incumbrance, and require special care, says the Journal 
de la Boucheric. "These compartments possess, besides 
this, the great advantage of facilitating the importation 
into Europe of frozen meats, especially from America 
and La Plata. After having attempted several different 
systems successively and abandoned them, the equip- 
ment companies have adopted a plan by which the meat 
which is to be preserved will be exposed to a continuous 
current of dry, cold air. 

Referring to this, Captain Muller says in his journal, 
Le Yacht: ‘*The meat which is constantly kept in dry, 
cold air will retain all the watery parts and the juice, 
and under these conditions it can be preserved for sev- 
The first refrigerating cold air machine 
was, as we believe, the one of P. Giffard. 


eral months. 
This machine 
has been used for a long time by Societe Francaise du 
The machines 
of Coleman, and other similar ones, are only Giffard 


Froid, which was established in Grenelle. 
machines which have been modified. Now, however, 
it is the machine of Hall which seems to unite the great- 
est advantages, and for this reason its use has become 
very general.”’ 

If to-day most of the first class steamers are provided 
with these cold air blowing machines for the preserva- 
tion of fresh victuals, it is because this system is prefer- 
In fact, the meat in contact with the melt- 
ing ice becomes streaked and slimy, and the moisture 
with which it becomes strongly saturated offers a field of 
The 
machines of Hall produce the cold air by means of com- 


able to ice. 


activity for detrimental and unhealthy germs. 


pression (contraction and expansion of ordinary atmos- 
pheric air), and this without having recourse to any 
chemical substance. Special precautions are being 
taken to guarantee the dryness of the cold air which is 
furnished by the machines in question, which is allowed 
If one uses 
machines of great dimensions one can succeed in produc- 
ing the cold air at a temperature of 73° C. 

These machines made it possible for the steamer 
Salembria to import from the Falkland islands to Liver- 
pool, a cargo of 30,000 carcasses of mutton, which was 


to expand at extremely low temperatures. 


delivered in excellent condition in the month of August, 
1886, which was the beginning of a trade in frozen 
meats from New Zealand, etc., which has since increased 
to enormous proportions. They have also been in use 
in the cold storage warehouses of the Victoria docks, 
London, since 1882. The two steamers of the company 
of the United Stevedores, San Martin and Belgrano, 
have each large compartments for the transporta- 
tion of frozen meats from La Plata to Havre, and are 
provided with machines of this type. Three other 
steamers of the same company, the Dom Pedro, the 
Pampa and the Parahyéa, have recently been provided 
each with a refrigerating compartment large enough to 
contain 10,000 carcasses of mutton. The appliances for 
the production of cold air, which are regular blowers, 
are based on the principle of retaining the cold air with- 


out variation of temperature. 


VASELINE is said to be among the best materials for 
keeping bright iron from rusting. 


[GE 
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PACKING FRUIT FOR TRANSPORTATION. 


The instructions of the British Pomological Society 
respecting the packing of fruit for transportation advise 
that for protection against injury from pressure it be 
packed in boxes or stout baskets; against shaking by 
using cases of moderate dimensions, or cases cut up by 
partitions, and by laying the separate articles so closely 
and compactly that they shall just keep each other 
steady, without crushing. Packing material which might 
communicate an unpleasant flavor should not be used. 
The bloom of fruit is best preserved when they are 
packed in young nettle tops, partly dried, or in cartridge 
paper. Grapes carry best if tied down to the bottom of 
a shallow box, or when each bunch is inclosed separately 
in a piece of stout cartridge paper. Melons should be in- 
closed in cap paper, placed ina box, and surrounded by 
bran, chaff or dry sawdust. Peaches, nectarines and apri- 
cots should be carefully inclosed in a piece of tissue paper 
and kept separate from one another by cotton wool. 
Plums, when the bloom is important, should be rolled 
up, six or eight together, in a piece of cartridge paper, 
and tied around with matting. When the bloom is not 
important, they may be packed in strawberry or similar 
leaves. Cherries, gooseberries or currants travel very 
well, under general circumstances, if laid together in 
small, shallow baskets, or punnets. In packing straw- 
berries, raspberries and mulberries, each fruit should 
be separately surrounded by one or two strawberry 


leaves. 


THE TRANSPORTATION OF FRUIT. 


The California Fruit Transportation Co. (C. F. T.) 
has become a very important factor in the shipment of 
green fruit from the Pacific coast. It began its opera- 
tions in the summer of 1888, with a very limited number 
of cars, but the growth of its business has been so rapid 
that it now employs nearly 600 cars in this trade. 

Previous to the operations of this company in the 
shipment of deciduous fruits from California, the univer- 
sal method of transportation had been by ventilated cars, 
and it was thought that refrigeration would be a detri- 
ment to the fruit, and that the sudden change of temper- 
ature when taken out of the car would result in rapid 
decay. Thorough experimenting, however, by this com- 
pany, covering a period of several years, on all classes of 
fruit, in all kinds of weather and varieties of climate, has 
resulted in the perfection of a car employed by this com- 
pany, which meets more nearly the wants of the ship- 
pers than any other at the present time. 

This car embodies largely patents that are owned and 
controlled by the Hutchins Refrigerator Car Co. Not 
only has it been demonstrated that tender fruits can be 
carried successfully in its refrigerator car, but also that 
it has been possible to ship them two or three times as 
far as heretofore, and to have them come out of the car 
fresh and sound, even in the hottest weather. It is 
proper to state that before the active operation of the 
C. F. T. Co. in shipping California fruits, Chicago 
was the eastern point for distribution, only a few stray 
cars going beyond. One object of this company has 
been the completion of a transportation service that 
will admit of a much wider distribution of the pro- 
duct, as the acreage having increased enormously in 
California, the market should increase proportionately. 
The result has been a very extended demand for Cali- 
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fornia products all over the eastern states, New York 
taking from 600 to 1,000 car loads in the summer; and 
Boston, Philadelphia, Cleveland,Omaha, Lincoln, Kansas 
City, St. Paul, Minneapolis, Sioux City and other points 
taking this fruit by car load lots. 
tinues to receive and distribute the largest portion, it 


While Chicago con- 


has been of inestimable service to the grower and ship- 
per that the distribution has been so widely scattered by 
this company. 

The company takes entire charge of the refrigeration 
of the product in transit, relieving the railroad from all 
responsibility on that score. It has its men and ice in 
the Sierra Nevada mountains, and has numerous ice 
houses for fitting its cars to receive fruit at various 
points in California. 

The company has shipped since the first of June the 
present year, above 1,000 car loads of fruit. Its opera- 
tions in the winter are confined to the Florida and south- 
ern trade, which, combined with California, gives it an 
entire year’s business. 

The rapid consumption of fruit by all classes of peo- 
ple in the United States has made the question of trans- 
It has 
been the aim of the California Fruit Transportation Co. 


portation and condition one of vital importance. 


to establish a service that would give fruit as nearly as 
possible a standard value, putting good fruit on the mar- 
ket at all seasons in good order, thus making it as nearly 
as possible a staple commodity, and within the means 
of all classes of buyers in all sections of the United 
States. 





RAILWAY AND STEAMSHIP NOTES. 


—tThe refrigerator cars used in shipping dressed beef cost 
from $750 to $950 each. 

——The ice business at Florissant, Colo., is improving since 

the place became an icing station on the overland fruit route, 
seven cars of California fruits now being iced there daily. 
The Union Refrigerator Transit Co. is having a 
large number of refrigerator cars built by the Mount Vernon 
Car Co., which will be used largely in their Florida trade. 

—The Chicago Cold Storage Transportation Co., at 

5 oS 
Chicago, has been incorporated to operate refrigerator cars; 
capital stock, $500,000; incorporators, William Brace, Louis 
Spahn and Alexander Peterson. 


——The California Fruit Transportation Co. were among 
the pioneers in the carrying of fruit from California, and have 
been very successful. Their business has ‘‘kept up with the 
pace ” of that growing trade at all times. 


The Duechting-McCray Refrigerator Car Co. has 
been licensed to organize at Chicago, to manufacture and buy 
and sell refrigerating apparatus for cars and to operate the 
same; capital stock, $50,000; incorporators, Anderson Fowler, 
Robert Clegg, William Duechting and others. 

The British Trade Journal, Sept. 1, notes the fact that 
refrigerator steamers are bringing to London River Plate, South 
America, sheep in large volume. There was in July a falling off 
in the importation of American dressed beef. The arrivals of 
frozen mutton were about 200,000 carcasses for July. Frozen 
lambs is another imported delicacy that markets freely. 


—Since the practical exclusion of Canadian eggs from the 
states by the McKinley tariff, the Canadians have turned their 
attention to exporting to England; and the trade is increasing in 
volume almost every week. In ten days recently upwards of 3,000, - 
000 eggs of fine quality were landed at Liverpool alone. They 
are said to weigh from fifteen to seventeen pounds per 120 (while 
the best continental eggs weigh from thirteen to fifteen pounds 
only), and are admittedly superior in quality to the choicest Irish 
eggs—a fact evidenced by their price, which has been from 4d. 
to 5d. per 100 more than is obtainable from the Irish product. 
The eggs are carefully packed and stored in the coolest part of 
the vessel. 











——vThe Valdosta Ice Co., Valdosta, Fla., at last stockhold- 

ers’ meeting, elected J. R. Slater, president; W. E. Thomas, 
vice-president; B. W. Bently, secretary and general manager; 
E. W. Lane, treasurer. 
Robert J. Smith, past president No. 1, Cal. N. A. S. E., 
San Francisco, a delegate from the coast to the stationary en- 
gineers’ convention at Omaha, made IcE AND REFRIGERATION a 
call, September 18. He will be glad to show engineers on the 
coast copies of this paper which he carried home with him. 
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NON-CONDUCTORS OF 
HEAT. 
EQUALIZATION OF TEMPERATURES— 
DISCUSSION OF THE VALUE OF 
FILLING MATERIALS. 


By Joun M. Ordway. 


It isa matter of common ob- 
servation that a hot body con- 
tinually gives off its heat to things around it, until at 
length the giver and the receivers all come toa common 
temperature. This gradual equalization may be brought 
about in three different ways: In the first place, heat is 
thrown off in every possible direction from every point of 
a heated body by what we call radiation. Secondly, when 
air, water, or any other fluid is in contact with a hot sur- 
face that is not directly over it, the touching particles 
become warm and light, and move away to give place to 
others. This carrying away heat by the successive par- 
ticles of a fluid is called convection. In the third place, 
when a solid substance is placed against anything of a 
higher temperature, its nearest parts are warmed and 
give up a portion of the heat received to those parts ly- 
ing next to them; and these, again, share their gain with 
those next in order; and so on, till finally the outer sur- 
face heats whatever is in contact with it. Such convey- 
ance of heat from particle to particle, without sensible 
motion, is termed conduction. 

Strictly speaking,according to modern theory, radiant 
heat is a peculiar kind of undulation communicated to a 
supposed exceedingly subtile, all-pervading ether; and 
conduction is an oscillation of the molecules of the con- 
ductor itself. But,though we no longer consider heat to be 
a substance, it is convenient to use the old terms figura- 
tively in describing the phenomena, just as we still say 
the sun rises and sets, though it is the earth that moves. 

When we sit near an open fire, we are warmed by 
radiation through the intervening air, while the air itself 
is heated by contact with the fire, and passes up the 
chimney. So radiation and convection, or radiation 
and conduction, may go on at the same time, and when 
cooling takes place it is not always easy to tell how 
much of the effect is due to each of the causes respec- 
tively. Hence, substances that are put around hot 
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bodies to retard the change of temperature are 
often called indiscriminately non-conductors, 
though in fact they may act partly by preventing 
convection or by intercepting radiation. Practically, 
indeed, it is of little consequence to decide exactly how 
the loss of heat is prevented, but, in the full study of 
retentive coverings, we must not altogether lose sight of 
the distinction between mere conduction and general 
transmission. 

It is a matter of much interest as well as of econom- 
ical importance to find out what substances are most 
suitable to keep hot bodies warm and cold bodies cool ; 
and several methods have been devised for making 
either absolute or comparative trials. After due consid- 
eration of the plans used by different experimenters, the 
writer has adopted, for the many determinations which 
he has had occasion to make, an apparatus which may 
be arranged in three different ways: First, a short, cyl- 
indrical metallic vessel, with the flat ends vertical, is 
kept at a constant high temperature by a continual cur- 
rent of steam or hot water passing in at the bottom and 
out at the top. The non-conductor, of a regular thick- 
ness, say one inch, is applied to one of the flat faces of the 
heater. The other surface of the covering is in contact 
with a thin brass box, or calorimeter, filled with a known 
quantity of water to receive the transmitted heat. The 
number of degrees which the water is raised in an hour 
gives a definite measure of the amount of heat that the 
covering allows to pass through. 

Secondly, in trying liquids or air for their conducting 
power, it is desirable to get rid of convection by heating 
from above, so that the hottest part of the fluid shall be 
and remain at top. Therefore the heater is suspended 
with its used face downward and exactly horizontal. 
The calorimeter, with its face also horizontal, is placed 
at any chosen distance below the heater, and is furnished 
with a curb of well varnished pasteboard extending up a 
little higher than the face of the heater. This curb is of 
a somewhat larger diameter than the hot box, so that 
there is a free space all around, and very little heat can 
be conducted by it. 

Thirdly, in making practical tests of coverings for 
steam pipes, the non-conductor is put entirely around 
the pipe, and the calorimeter is made in two parts, with 
concave sides to fit the covering. Of course, in all cases 
the whole apparatus is surrounded by cotton wool or 
woolen blankets to prevent the disturbing influence of 
the surrounding air. 

With the first arrangement, if the space between the 
calorimeter and the heater is filled with air only, which 
is confined by a curb of paper, but is free to circulate 
within the inclosure, the heat passes over rapidly, espe- 
cially when the heater is at a very high temperature, 
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while in the second apparatus the transmission is slow. 
In the former case convection has full scope; in the lat- 
ter, the air is stagnant and the heat passes downward by 
conduction and radiation. Therefore, still air has very 
little transmitting power, and confined air, which is free 
to move around within the inclosure, conveys heat 
readily. 

Yet itis anot uncommon belief that, as air is a poor 
conductor of heat, a mere inclosed air space around a 
hot or a very cold body suffices to prevent change of 
temperature. It is said by some that an ice pitcher or 
a refrigerator needs only a double wall and no filling be- 
tween. And we occasionally meet with loose statements 
like the following: ‘‘Confined air has long been regard- 
ed by scientific and practical men as one of the best 
non-conductors of heat.” But it should be remem- 
bered that imprisonment is not always close confine- 
ment. The air must be fettered so that it cannot stir. 

Now, if we fill the space in either the first or the 
second apparatus with cotton or fine wool, we shall find 
the transmission even less than with still air. And yet 
the fibrous matter may actually occupy only a hundredth 
part of the space which it apparently fills, and the fibers 
can touch the heated surface and each other only ina 
few points. Therefore the specific conducting power of 
wool or cotton can have very little to do with their capa- 
bility of keeping back heat. We know not precisely 
what the conducting power of the solid matter of cotton 
may be, for we cannot compress the fibers far enough to 
destroy their elasticity and expel all the included air. 
But the woods are very similar in substance, and some 
of them are two-thirds as dense as fully compacted cot- 
would be. 
enough to sink in water, was found to have about four 
Were the 
transmission due to the substance of the fibers them- 
selves, it would be increased by packing more in the 
same space. But, in fact, it is found that it is some- 
what diminished by moderate crowding. 

It would appear, then, that the efficiency of light 
non-conductors must be owing mostly to the imprisoned 
air which really occupies all but a small fraction of the 


space; and the stiller the air is held the better is the 


ton One of the dry, hard woods, heavy 


times the transmitting power of loose cotton. 


effect. 

Of course the amount of friction which fibers can op- 
pose to the motion of the entrapped fluid depends on 
their minute structure and arrangement. Thus incotton 
they are long, flat, twisted, irregular in breadth, and va- 
riously bent. And as to fineness, it was found by count- 
ing and weighing some Sea Island cotton fibers averaging 
about an inch anda half in length, that it would take 
17,000 to weigha grain. Woolis scaly and very crinkly. 
Down is made up of flat threads with innumerable short, 
loose branches. The heads of the common cat-tail 
(Zipha latifolia), which make a good non-conductor, 
consist of brown seeds, each having a stalk with very 
spreading branches. The seeds, with their appendages, 
are so very fine that 800 of them weigh only one grain. 
They may well float, as each one, for its weight, presents 
a very extensive surface to the air; and for the same 
reason, in mass they serve to keep the air stagnant. 

Ground cork and some other barks, and the sawdust 
of the soft woods, as well as the charcoal made of these 
substances, are very good retainers of heat. Lampblack 


also works well. When the thing to be kept hot is at a 


- 
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very high temperature, some light, incombustible pow- 
ders are very suitable. Among the best of these are 
fossil meal and the calcined magnesia and magnesium 
carbonate of the druggists. Fossil meal consists of the 
silicious skeletons of microscopic vegetables, called dia- 
toms, exceedingly various in shape and size, the very 
largest of them hardly reaching the length of a hundredth 
inch. 


of an It is found abundantly in some peat 


meadows and in the bottom of ponds. Both fossil meal 
and magnesium carbonate have been largely used in 
covering steam pipes. 

Obviously, when the same light substance is tried in 
both the first and second apparatus above mentioned, 
and the results differ, it must be owing to the inability 
of the substance to hold the included air still in the first 
arrangement. So powdered plumbago, or black lead, 
which is very slippery, shows nearly twice as much 
transmissive power in one case as in the other. Loos- 
ened asbestos fiber also lets through about twice as 
much heat in the vertical arrangement as in the hori- 
zontal. Yet this fiber may be split up exceedingly fine ; 
but the great difference in its behavior as compared with 
cotton or wool must be owing much less to its own 
greater specific conducting power than to the smooth- 
ness and inelasticity of its fibers. It has too slight a 
hold on the included air. The more finely shredded it 
is the better it works ; but our experiments have proved 
that it is not to be recommended as a non-conductor. 
And yet asbestos is often spoken of as though its excel- 
lence in this respect were unquestionable; but because 
this wonderful mineral is very useful in many ways by 
reason of its incombustibility, it does not follow that it 


As- 


bestos paper intercepts heat somewhat better than the 


has any magic virtue in its other relations to heat. 


loose fiber ; but a great many layers must be put together, 
and then the virtue is by no means commensurate with 
the cost. It is sometimes recommended as a suitable 
article to put between floors to prevent the spreading of 
a possible fire ; but those who propose it for this use 
seem to overlook the fact that the efficiency of non-con- 
ductors is nearly proportional to their thickness, and, 
though an inch might be of some service, one-fiftieth of 
an inch can do very little good. 

Fibrous matters and powders in the loose state are 
somewhat troublesome to confine in the form of cover- 
ings, and hence they are sometimes consolidated into 
sheets or blocks which can be handled without breaking, 
and applied easily. Hair-felt, which is made in thick 
sheets from the hair which tanners scrape from hides, is 


cheap and is very serviceable when the heat is not 
scorching. Paper pulp has been formed into very thick, 


hollow, half-cylinders to put around steam pipes.  Car- 
bonate of magnesium and fossil meal cohere when moist- 
ened and slightly compressed, and they may be made 
into slabs with the addition of a very small percentage 
Such 


may be plastered directly on steam pipes or boilers, and 


of hair or asbestos to give toughness. a paste 
allowed to dry, the fiber serving to prevent cracking; 
but the greater compactness of light materials so con- 
solidated renders them less effective, especially when a 
heavy cementing substance is added, like clay or plaster 
of Paris. 

Of non-conducting substances that are already in the 


solid form, the hght woods are often used advantage- 
ously. It should be noticed that most of them conduct 
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heat much better along the grain than across it. Thus a 
cross-section of Zrodendron, or yellow poplar, was found 
to transmit heat nearly twice as fast as a board of the 
same thickness sawed lengthwise. Cork is expensive and 
hard to get in large pieces; but it is far preferable to 
wood, as it is lighter and more elastic, and does not ab- 


sorb water. Very porous and light bricks confine heat 


much better than those that are hard burned, but they 
must be kept dry. 

The presence of moisture in a non-conductor greatly 
impairs its usefulness, as every one knows who has 
attempted to hold a hot body with a damp cloth. Count 
Rumford, who long ago did much valuable work in the 
experimental study of heat, concluded that fluids have no 
conducting power at all, but transmit heat solely by con- 
vection, and, accordingly, water is still sometimes spoken 
But later investi- 
gators have disproved the correctness of that idea. Our 
own trials show that, when convection is obviated, water 
transmits in a given time six times as much heat as 


of as an exceedingly poor conductor. 


hair-felt of the same thickness, and nearly eight times as 
Others have found that bisulphide of 
carbon and ether transmit heat even better than water; 


much as still air. 


but most liquid substances are slower conductors. Thus 
it takes more than twice as long for a given amount of 
heat to pass through cotton-seed oil or lard oil as through 
water. 

As to the gases, some physicists seem to have proved 
that heat passes through air more readily than through a 
vacuum, while hydrogen has six times as much trans- 
missive power, and carbonic acid half as much as air; 
but none of them used apparatus that would give abso- 
lutely certain results. 

To show more clearly the retentive power of vari- 
ous substances, we subjoin the following table, in which 
the first column of figures shows the net percentage of 
The second column of 
figures gives the number of English units of heat trans- 
mitted in one hour through one square foot of the cov- 
ering one inch thick, the average difference of tempera- 


solid matter in a given space. 


ture between the heater and the water in the calorimeter 
being 100° F. By the English unit of heat is meant as 
much heat as will raise the temperature of one pound 
of water 1° F,. Of course, the smaller the number in 
the last column the better is the substance for keeping a 
body warm or cold. 

In some of the experiments the source of heat was 
steam at 310° F. Inthe others, a stream of water at 
about 176° F. was kept running through the heater. 

It is plain that in choosing non-conductors for prac- 
tical service we should take into account something more 
than their heat retaining power. They should be of 
materials that are abundant and cheap; clean and inodor- 
ous; light and easy of application; not liable to become 
compacted by jarring, or to change by long keeping; 
not attractive to insects or mice; not likely to scorch, 
char or ignite at the long continued highest temperature 
to which they may be exposed; not liable to spontaneous 
combustion when partly soaked with oil; not prone to 
attract moisture from the air; and not capable of exert- 
ing any chemical action on surfaces with which they are 
placed in contact. There is no one thing which com- 
bines all the desirable good qualities, but there is a con- 
siderable range of substances which fulfill most of the 


requirements. For steam pipes there have been many 
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But one 
should receive with much allowance the representations 


more or less suitable coverings in the market. 


of dealers who sometimes continue to advertise what has 
been proved to be of inferior value. 
they are anxious to sell that on which they can make 
the most profit, rather than that which is most efficient. 


Not uncommonly 
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—Popular Science M onthly. 





A Cuicaco architect announces the invention of a 
new fireproofing material which is also an ‘‘absolute non- 
conductor of heat,” as well as light in weight and capable 


of being cut lke pine. This material, called a ‘¢sili- 


” 


cated fiber,” is delivered in sacks, and is fixed by sus- 
pending upon the beams wire netting of a gauge which 
will furnish the strength required for the floor. Upon 
and through this wire mesh is dumped, in the simplest 
manner possible, the fireproof material, which is of the 
consistency of paste, on a molding board at the ceiling 
line up to the required floor level, when it is allowed to 
harden. This process requires about an hour. It is 


said to have a high resisting power against weight. 


DurinG the year ending September 1, New Orleans 
produced $395,000 worth of ice. 


Sans 


~~ aa 
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ICE CAN FILLER. 


The Sauls patent ice can filler, herewith illustrated, is 
fastened to the filling hose in the same way as the common 
filler, and when put into the can is held in place and upright by 
the guide rods. Then the hand lever shown on nozzle is pressed, 
and this movement opens the water valve 
at lower end of main pipe; then the weight 
of the float springs a catch over a collar 
that is fastened to the tripping rod that 
leads from the hand lever to a lever that 
operates the valve in bottom; and when 
the water comes up to the right height 
the float springs the catch and allows the 
valve to be shut by a strong brass spring 
that holds it down on its seat, thus cut- 
ting off the supply of water until it is 

| desired to fill another can, when the same 
y operation is repeated. 

The advantage of its use is that when 
the tank man steps out ‘‘for a minute” 
and neglects his can, the filler, acting 
automatically, fills the can to the proper 
height, and then stops the flow of water. 
There is no overflow, no waste of distilled 
— Wu water to be bailed out of the can and out 
of the freezing bath nor unnecessary use of salt to convert 
distilled water run into the tank into brine. Sauls Bros., Colum- 
bus, Ga., will send circulars on application. The filler is highly 
commended by those who have used it. 






























































































































































































































































































































































































































































ICY ITEMS. 


——The Consumers Ice Co., at East Los Angeles, will re- 
move their works to San Berdoon. 


—Joseph Howard, of Brooklyn, has purchased the ice 
factory of James Watt, of Thomasville, Ga. 

—Lovell Bros., of Eustis, Fla., will remove their ice fac- 
tory to Tavares, Fla., to get better transportation facilities. 


——The ice company at Ventura, Cal., has been shut down 
for repairs, about a mile of new pipe replacing the old coils. 

——The Southern Ice Machine Co., of Chattanooga, Tenn., 
has received orders from South America for three 50-ton ice 
machines. 

——lL.H. Mace & Co., of New York, will rebuild their re- 
frigerator factory recently burned. They will expend $60,000 
on buildings. 

——A committee of the Kansas City council went to St. 
Louis recently to examine, the pipe line refrigerating plant in 
operation there. 

——The Alaska Refrigerator Co. have registered at Wash- 
ington the trade marks ‘Sitka’? and ‘‘Greenland” applied to 
their refrigerators. 

—Benj. Wiltse, an old citizen of Catskill, N. Y., died 
September 4, aged eighty-five years. He was a pioneer manu- 
facturer of ice elevating machinery. 

Having had an accident, necessitating repairs, the ice 
factory at Victoria, Tex., has shut down for the season, and a 
new latit will be put in for next season. 

——A. W. Hope and Mrs. H. E. Miller have sold their in- 
terest in the Alton, Ill., Coal and Ice Co. to G. W. Paisley, of 
Hillsboro, and J. R. Paisley, of Litchfield, Ill. 
The Gurney Refrigerator Co., of Fond du Lac, Wis., 
has been reorganized,and the capital stock increased to $40,000; 
C. J. Medberry, president; C. R. Harrison, secretary and treas- 
urer. 

——The will of the late David Boyle was admitted to pro- 
bate at Chicago, September 28. The property, valued at $75,000, 
is left to the widow, confidence being expressed that she will 
provide for the three children. r . 
Capt. Charles Fulton has resigned his position with Wet- 
more & Gladwin, of the Indian River Ice Manufacturing Co., 
Titusville, Fla. He is succeeded by Mr. Cuthbert, formerly 
boating on the St. Johns river. é : 

——The Alaska Refrigerator Co. are removing their works 
from Michigan City, Ind., to Muskegon, Mich., and expect to be 
settled in the latter city by October 1. The new buildings and 
yards will cover seventeen acres. Me 

——The dealers in natural ice and artificial ice at Tacoma, 
Wash., have started the old chestnut discussion of the relative 
purity of the two kinds of ice,in the newspapers, with the usual 
results—bad feeling on both sides,which does no possible good to 
the business in that city. 

The annual election for officers of the Plaquemine Ice 
and Cold Storage Co., Limited, was held September 8, with the 
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following result: S. Piriart, president; J. McWilliams, vice- 
president, and C. N. Roth, secretary and treasurer, and they, 
with Messrs. Austin, Hunt, Bertrand, Beyris, Charles J. Ruff 
and Henry Wilbert compose the board of directors. ; 
——The Consolidated Refrigerating Co. is about to be re- 
organized, notice thereof having been sent to the stock and bond 
holders by the committee on reorganization (Chas. J. Canda 
and Geo. M. Hard, of New York, and Robt. D. Thornburgh, of 
St. Louis), who have received from quite a number of creditors 
notice of their willingness to settle their claims under the pro- 
posed reorganization scheme. 
The Denver United Brewers, as the English syndicate 
in Denver is called, have entered into an agreement with the 
Colorado Ice and Storage Co. not to manufacture or sell 
ice in Arapahoe or Jefferson counties, Colorado, for ten years. 
In consideration of this the ice company agrees to deliver to 
each of the breweries, during the ice cutting season, 1,coo tons 
of ice, and not exceeding 4,000 a year beyond the amount of 
1,000 tons, at a price not to exceed $1.50 a ton. 


The United States circuit court for the northern district 
of Illinois held, in the recent case of the Alaska Refrigeratar 
Co. v. the Wisconsin Refrigerator Co. ef al., that in order to 
defeat a patent for a combination it is not enough to show that 
all the elements of the combination, separately considered, were 
old at the date of the invention; that a reissue cannot be held 
invalid because of enlargement of claims when the criginal 
patent is not in the case, and no evidence is offered to show ex- 
pansion in the reissue beyond what is justified by the original 
specification and drawings; and that the presumption is in favor 
of the validity of a reissue applied for and obtained in less than 
two years after issue of the original patent. On August 17, 
Judge Blodgett entered a final decree in the case, enjoining the 
Wisconsin Refrigerator Co., from infringing on the Alaska Co.’s 
patents. It was charged by the complainants that defendents 
infringed on a patent for a false bottom in refrigerators which 
gave a more perfect circulation of cold air. An appeal by 
defendants was taken. 








THE FIRE RECORD. 


——L. C. Green’s ice house, Sidell, Ill., has been burned. 

——George Wesit’s ice houses at Eldon, Iowa, were burned 
September 16. 

—tThe ice house of M. A. Searles, Oshkosh, Wis., burned 
September 17; loss, $2,500. 
The Treleven ice houses, Fond du Lac, Wis., were 
burned September 11; loss, $2,500. 


——J. R. Morin & Co.’s creamery at Van Horn, Iowa, was 
burned September 1; some machinery was saved. 

— Hart & Sheehan’s ice houses at Troy, N. Y., were par- 
tially burned September 13; cause, supposed incendiary. 
The ice house of the C. & A. railroad, at Bloomington, 
Ill., was partially destroyed by fire September 10; insured; 
cause, locomotive sparks. 
The Reed & Powell Transportation Co.’s ice and store- 
houses, at Coxsackie, N. Y., were burned September 6; loss, 
$12,000; insurance, $10,000. 


——The U. P. R. R. ice houses, at Armstrong (Armourdale), 
near Kansas City, were damaged by fire September 14; loss, $5,- 
000; insured; cause, locomotive sparks. 

——Three ice houses owned by Sheehan & Hart, Cohoes, 
N. Y., were burned September 9; loss, $2,000; partly insured; 
cause, supposed incendiary. Of ice 3,000 tons were lost. 

—Two large ice houses belonging to Chas. Pullen, at 
Atchison, Kan., were burned September 3; loss, $3,500; partially 
insured; accidentally fired by boys playing with matches. 

—tThe Raleigh (N. C.) Plate Ice Co.’s plant was partially 
destroyed by fire August 29, the freezing room and ice house 
being burned, leaving the tanks uninjured; loss, $10,000; fully in- 
sured. The factory will be rebuilt. 

——Theice houses at Holyoke, Mass.,owned by the Holyoke 
and South Hadley Falls Ice Co., together witha barn and two 
houses, were burned September 2. A child in one of the build- 
ings was nearly suffocated, and may die. The loss on buildings 
was $10,000, and the fire is believed to have been the work of in- 
cendiaries. 


——The nine ice houses of the Indianapolis, Ind., Ice Co., 
owned by Armstrong & Co., burned September 14. Two were 
filled with ice, about 150 tons in all. The loss will reach $25-, 
ooo; insurance, $10,000. The fire was started by John Zerbart, 
aged nine, who says a big boy coaxed him to light some loose 
hay with a match given him, and when he tried to put out the 
flame the big boy would not let him. 














Martin Hendricks’ cold storage house at Sturgeon Bay, 
Wis., with its contents, was destroyed by fire August 16; loss, 
$11,000; insured for $7,000. About 16,0co pounds of butter . 
were kept in the refrigerator for the fall trade, but most of it 
was destroyed. There seems to be no exact knowledge as to 
the origin of the fire. The firm will rebuild as soon as possible. 
An ice house belonging to Leatham & Smith was also burned; 
loss, $1,000, 
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We append below the most important new patents, 
relating to the ice, ice making, refrigerating, cold stor- 
age and kindred trades that have been issued from the 
patent office during the past month, reported expressly 
for IcE AND REFRIGERATION. 


PROCESS OF MAKING AMMONIA. 


No. 459,193. Alphonse Hennin, Springfield, Ill., assignee, by direct 
and mesne assignments, to the Hennin Process Co., of Illinois. 
Filed December 24 1889. Serial No. 334,842. Patented Sep- 
tember 8, 1891. (No model.) 


Claim.—The process of simultaneously and continu- 
ously making gas and ammonia, which consists of inject- 
ing air or oxygen and steam into a bed of incandescent 
fuel, controlling the temperature of the generator, first 
by introducing such proportions of steam and oxygen or 
air as to maintain a zone ofcombustion at a temperature 











sufficient to reduce to carbonic oxide (CO) practically all 
the carbonous oxide (CO,) formed by the complete com- 
bustion of the fuel, and to decompose practically all the 
steam so introduced in the blast, and second, by regu- 
lating the supply of fresh fuel to maintain beyond the 
zone of combustion a zone of distillation cool enough 
not only to allow the formation of ammonia, but to prevent 
the disassociation of that already formed, leading off the 
ammonia and gas and separating them by condensers, 
washers or other suitable means, substantially as de 
scribed. 
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REFRIGERATOR. 


No. 457,087. Charles J. Lang, South Orange, N. J. Filed Novem- 
ber 22, 1890. Serial No. 372,312. Patented August 4, 1891. 
(No model.) 


Gla 





A refrigerator consisting of a casing or 
housing divided into two 
pss chambers, the three compart- 
ments in one of the cham- 
bers, the three compartments 
in the other chamber, the 
upper forming the ice cham- 
sber, the doors for this com- 
partment, the door for clos- 
ing the opening between the 
Hz ice chamber and upper com- 
partment, and the screen in 
said opening, substantially 
as described. 

2. A refrigerator consist- 
ing of a divided casing, 
openings communicating with 
said casing from the side and ends, doors for closing 
said openings, the ice chamber having the bottom pro- 
vided at the ends with the perforated plates, the com- 
partments below the ice chamber, the conduit leading 
from the ice chamber to the lower compartment, the 
compartment at one side of the ice chamber communi- 
cating with the ice chamber, the screen between the 
chamber and compartment, and the compartments below 
said last-named compartment, ali substantially as shown 
and described. 

CHEMICAL REFRIGERATOR. 

No. 458,726. Ralph Hirsh, Syracuse, N. Y, Filed May g, 18go. 
Serial No. 351,204. Patented September 1, 1891. (No model.) 
Claim.—1. The combination, with the box, of a 

chemical receptacle in its upper portion, an extension of 
the top of the provision cham- 
ber into said receptacle, a water 
coil in said extension, means 
for the circulation of water 
through the coil, and agitators 
arranged to operate in a pathy 
around the extension in which 
the water coil is placed, sub- 
stantially as and for the pur- 
poses described. 

2. In a refrigerator, the 
combination, with the box, of 
partitions extending from 
opposite sides thereof, a pro- 
vision chamber forward of said 
partitions forming side flues, 
with which the flues formed by 
the partitions at the rear of the 
provision chamber communi- 
cate, a supplemental bottom or floor for supporting the 
provision chamber and partitions, and suitable openings 
connecting the provision chamber with the flues at the 














SSS 


pa prwrensn it 


3 














onan 






i 


TIL LLL RE 








WA CO 


ZZ 


és 


| THAT EI 





mr 





SSS SSS SS SSS SESS 


p34 
7 
A 
Z 
4 
A 
A 
4 
y 
d 
2 
y 
Z 
4 
4 
U 
4 
vA 
4 
i 
4 
4 
4 
2 
4 
i 
Yj 
4 
A 
y 
A 
4 


ty 
SOS SRM 


G 


CoP 


) 





SSSSSSSSSSSSSSSSSSS SEIS 


LCE 


OCTOBER, 1891.] 


sides of the provision chamber, substantially as and for 
the purposes described. 


ICE MAKING AND REFRIGERATING MACHINE. 


No. 458,440. William H. Appleton, New York, N. Y. Filed Janu- 
ary 29, 1891. Serial No. 379,547. Patented August 25, 1891. 
(No model.) 


Clatnt.—1.. 


mixture-holding vessel of 
an ice making machine and 
‘a second freezing-mixture- 
holding vessel arranged 
within the same and con- 
structed with its walls of 
less height than the walls 
of the outer vessel, of a re- 
ceptacle or cooler for water 
arranged within the inner 
vessel, and connections 
whereby water delivered to 
such receptacle or cooler 
may be discharged into 
either one or both of said 
vessels, substantially as set 
forth, 





ICE TONGS. 
No. 458,383. Francis X. Brenner, Philadelphia, Pa. Filed February 


25, 1891. Serial No. 382,782. Patented August 25, 1891. (No 
model.) 
Claim.—1. Ice tongs consisting of spring jaws, han- 


dles and intermediate cross-bars, one of the latter having 








an eye or loop integral with said cross-bar and freely 
embracing the other bar, substantially as described. 


REFRIGERATOR. 


No. 458,153. Truman S. Caldwell, Highmore, Colo. 
18, 1890. Serial No. 368,612. Patented August 25, 1891. 
model.) 

Claim.——A portable refrigerator having the outer cas- 
ing 4, provided witha door a’, having suitable fastenings, 
and a removable top a, provided 

With a central perforation nor- 

mally covered by a lid a‘, in com- 
bination with the tubular bot- 

w tomless frame 4, having a series 
of perforations near the top, an 
ice bucket c, adapted to fit in 
said frame, and the concentric 
carrier frame #, revolving axi- 
ally around the frame 2 by frictional contact solely, and 
having equal concentric radial compartments for the 
storage of articles, the whole co-operating, as and tor 
the purposé set forth. 


Filed October 
(No 


ae 







AND e REFRIGERATION 


The combination with an outer freezing- 


i) 
bo 
ol 


SWITCH FOR ICE SHUTES. 
No. 459,478. Edgar Littlefield, West Troy, N.Y. Filed April 16, 
1890. Serial No. 348,168. Patented Sept. 15,1891. (No model.) 
Claim.—1. The combination, with an ice chute or 


run constructed with a curved slot in its bottom, and 

















having a branch chute or run connecting with the side 
thereof, substantially as described, of a curved switch 
board adapted to rise or descend in said curved slot, 
substantially in the manner described. 


REFRIGERATOR. 
Avelyn I. Dexter, Whitewater, Wis. Filed May 1, 
Patented September 8, 1891. (No 


No. 459,037: 
1891. Serial No. 391,242. 
model.) 

Claim.—1. Inarefrigerator or similar building,a metal 
floor or lining formed of independent plates or sheets 


of metal arranged to overlap each other at their edges, 





and an interposed felt or similar packing, whereby the 

expansion and contraction of the metal and a water 

tight joint are provided for, substantially as described. 
MILK COOLER. 


Samuel M. Heulings, Jr., and Ellwood Evans, Had- 
Serial No. 364,699. 


No. 457,533: 


donfield, N. J. Filed September 11, 1890. 
Patented August II, 1891. 


Clatmi—1. 


(No model.) 

In a milk cooler, the standards having on 
their inner surfaces 
curved ribs for support- 
} ing and determining the 
contour of the rounded 
ends of the cooling sur- 
faces or plates, in com- 
bination with the corru- 
gated plates 44’, having 
rounded ends, -substan- 
tially as described. 

2. In a milk cooler, 
the standards having on 
their inner surfaces 
curved ribs terminating 
in a bend for supporting 
iene and determining the form 
ae of the end corrugations 
of the cooling plates, incombination with the corrugated 
plates 44’, fitted to said ribs, substantially as described, 
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laos 


The Coo! Hotel Piazza. 


Tc 





SMILER 
to hotel porter). 
Pat, if you forget to put the 


(to hotel Mr. 
next day, 


Mr. WETHERBEE 
clerk).—Mr. Smiler, 
something wrong with the sun 
Yester- ice in column another 
time, did yesterday, 
you'll be bounced higher than 
that mercury went.—Puck. 


(GSA 
there ’s 


this 
as you 


or this thermometer. 
fifteen degrees 
to-day it’s 


day it showed 
cooler than outside- 
five degrees warmer. 


Av Reading, Pa., the unusual weather of September 
has created a shortage of ice, all the dealers having ex- 


hausted their supphes. 





WANTED AND FOR SALE ADVERTISEMENTS. 


|The charge for advertisements tn thts column ts $3 each tnsertion for seventy 
words or less, and twenty-five cents for each additional fourteen words. No adver- 
tisements 7 Wil be inserted unless acc ompanted by the necessar ry cash. Parties 
answer ing the se advertisements must write to the addresses given, as the Publishers 
decline to Sur nish any info ymation concer ning them.) 


Salesman Wanted. 


salesman having good references, can ob- 


An experienced ice machine 
“C, M. A.,” care ICE AND REFRIGERA- 


tain a good position by addressing 
rION, 177 La Salle street, Chicago. 


Ice Machine Wanted. 
Wanted, a 20 to 25-ton second-hand ice machine. 
will please give full particulars. Address “Oil,” care Ice 
ATION, 177 La Salle street, Chicago. 


Parties answering 
AND REFRIGER- 





Foreman Wanted. 

A first-class foreman with $10,000 to invest in a good paying ice factory 
in Kentucky. Address,with references, “Ice Factory,” care IcE AND RE- 
FRIGERATION, 177 La Salle street, Chicago. 


Second Hand Ice Machine for Sale. 


A second-hand ice machine, in first-class running order. Ice making 
capacity, twenty tons of ice per day. Will sell for $10,000. Address S. P. 
F., care of ICE AND REFRIGERATION, 177 La Salle street, Chicago. 


‘Situation Wanted 
An experienced engineer wishes to secure 
state to run an ice or refrigerating machine. 
thoroughly. Address ** James W. M.,” care IcE 
La Salle street, Chicago. 





a situation in a northern 
Jnderstands the business 
AND REFRIGERATION, 177 






Situation Wanted. 


Wanted, a situation by amachinist who has had charge of the erection 
of ice and refrigeration plants for the past eight years with one of the 
largest eastern manufactories, in the same position, or would take charge 
of refrigerating or ice making plant. Address **Machinist,’? Room 9%, 
Flood Building, San Francisco, Cal. 


Engineer and Manager for Ice Factory Wanted. 
\ head engineer aud manager for an ice factory of 30 tons capacity, of 
latest patent, in one of the Middle States. The party wanted must have 
practical experience in arranging andrunning cold storage of any kind; 
must be energetic and able to run the works in the most economical way. 
A party with some money has achance to get an interest inthe concern, if 


he is the proper man for the place. This factory has been in operation for 
many years, and has paid good dividends. Best references are required, 
Address “Engineer,” care of ICE AND REFRIGERATION, 177 La Salle street, 
Chicago 


For Sale. 


On account of broken health, will dispose of my cold storage plant and 





business referred to on page 79, August number of this magazine. Been in 
successful operation five years. Storage capacity over 3,000 cases of eggs, 
or their equivalent. On paved street, with side track in rear. Near center 


of produce trade, and has every facility for carrying on commission 
business in connection with cold storage. Any man having money to run 
this plant and business properly, can clean up from $10,000 UPWARD in clear 
YEARLY, according to his push and energy. Cost, $8,000; will dis- 
cash, or trade for real estate For particulars, write D. B. 
Population, 140,000.) 


profits 
count for 
Beemer, 807 Howard street, Omaha 


Situation Wanted. 


a thoroughly competentengineer. Has had six 
years’ experience with compression ice machines, running and erecting, 
both can and plate holds a chief engineer's certificate of ocean 
is familiar with the steam engine indicator and its application 
isa practical machinist and afair draughtsman; has 
Would prefer a position erecting 


Situation wanted by 


systems; 
steamers, 
to ammonia pumps; 
had experience with high speed engines, 
for a first-class building firm, but would accept a running job for first- 
class wages Can refer to last employers Address “Frigidity.” care 
Ice AND REFRIGERATION, 177 La Salle street, Chicago : 


AND .°. REFRIGERATION .:. 





[OCTOBER , 1891. 


Briggs’ Corrugating Elevator Plane 


For reducing ice to an even thickness and corrugating it uponthe upper surface 


at one Operation on the elevator, during its passage from the water to the house. 


It will cut off any amount 
necessary, leaves the top of the 
cakes dry and slightly cofru- 
gated. It gives level floors, and 
the ice can be stored with less 
labor and will come out very 
much easier and with less break- 
age thanif not planed and cor- 
rugated. 


CAUTION. 


Planes using cutters which 
have cutting edges that diverge 
from the entering point of the 
cutters, whether made singly or 
in sections, infringe my rights 
under letters patent, the users 
of which I shall hold liable to 
me in damages. 


JOHN N. BRIGGS, Goeymans, Albany 60., N. Y. 


PETER GERIACH & Gam 


CLEVELAND, OHIO, 


a— ICE TOOLS 


HARVESTING . . 
STORING. . 
and DELIVERING. IGE. 


SEND FOR PRICE LIST. 


MANUFACTURERS 
OF THE FINEST 








My 
V YB 





THE CANTON STEEL ROOFING CO. 


-MANUFACTURERS OF...... 


ICE FREEZING CANS 


Insulating and Sheathing Papers, . . 


Steel Roofing, Corrugated Iron, .. . 


Etc eae 





Conductor, 


Eaves Trough, 











Canton, Ohio. 


ICE FACTORY ' SALE 


A first-class Ice Factory in a prosperous 
and growing town in Kentucky. Capacity, 
Good trade and fair prices. 
Good 








30 tons daily. 
Will 
for selling. 

For 


be sold cheap for cash. reasons 


further particulars, address 


IGE FACTORY, 


177 La Salle Street, Chicago 


Care ICE AND REFRIGERATION, 


OCTOBER, 1891.] -. ICE ... AND .-; REFRIGERATION . 223 


JG. BODENSTEIN & CO, . 
> A Patent Inserted Tooth Eyginais 
\, IGE PLOWS 





: to us will always receive valuable information in regard 
: to reducing Valves, Pump Pressure Regulators and Pump 
: : Governors, which we manufacture. These are standard 
eens of the best material and workmanship, on the 
i market. We also manufacture an iron reducing valve, 


OLD STYLE PLOWS. AND ALL OTHER ICE TOOLS : : Suitable for use on an ammonia apparatus. 


Before purchasing elsewhere send for our descriptive catalogue MASON REGULATOR CO 
STAATSBURG, N. Y. : BOSTON, MASS. 


MoGray Keiriderator 
© Old StOradE 60. 


KENDALLVILLE, IND. 


MANUFACTURERS AND BUILDERS 
OF ALL KINDS OF 


REFRIGERATORS 8 COOLING ROOMS 


WRITE FOR CATALOGUE AND PRICES. 











































































































































































































Special Attention for Ice Gold Storage Buildings. 


CHICAGO OFFICE, 


Coomis Building, Clark and South Water Streets. 














AUG. MARITZEN, 


SOE noineer and A\rehitect 








IGE PAC TORIES: 


WERUBVREBORBBE Sho COLD STORAGE HOUSES, 


ICE HOUSES, 





WILL FURNISH ON SHORT NOTICE On x 
—— a BREWERIES, MALT HOUSES, 


3K ALL PLANS, SPECIFICATIONS AND oR} GRAIN ELEVATORS, 


ESTIMATES FOR COMPLETE ae 
| Se ESSE DIS TIEEERIES; 


ENGINE AND BOILER HOUSES, 


ISVS RBRISR : ETC., OR ANY OF THEIR SPECIAL PARTS. 











And also for Remodeling and Improvements in Old Buildings, Ete. 


ROOMS 40, 42, 44, 46, 48, No. 177 LA SALLE STREET, 


BEST OF REFERENCES FURNISHED AND N CORNER MONROE, 


ees ODicago, Ill. 


SATISFACTION GUARANTEED. . . . - 


224 ICES ser AINaS fies REFRIGERATION a [OCTOBER, 1891. 


DIRECTORY OF: : Shh 
Ice Factories, Ice Dealers and Cold Storage Houses. 


THE PICTET ICE WORKS, NORTHWEST COLD STORAGE & ICE CO. EXCELSIOR ICE & COLD STORAGE CO. 


Manufacturers of Artificial Ice from Filtered Wm. McGuire, Sec’y and Treas. aS 52 neh, Be 
and Double Distille d Lake Erie Water. C. H. Prescorr, Pres. J.C. Lewis, Vice-Pres. Ice capacity, 80 tons daily, 
‘apacity, 30 s lz . 5 : 7 7rn - ‘ 
Be ok eer anon Oe dan Aes, | wins eunisem ete Portland, Ore. W. H. Hows, Prop. Nashville, Tenn. 
THE WASHINGTON MARKET CO. STANDARD ICE CO. GEORGIA ICE CO.---N. 0. ICE MFG. CO. 
Central, accessible and close to business, with Daily capacity, 135 tons, Capac’y, 40 tons daily. Capac’y, 80 tons daily. 
ser 2h 000 foe: Cole Geter ae a Omée., Wall Streets J.M. Beatu,Gen.Mgr. H.H.BLanK,Supt. N. 0. 
Center Market: 7th and Pa. Ave., N. Factories: Atlanta, Iceville and West End. Pa mn 2 
Visenineton, D. C. Morris BENJAMIN, Mer. Atlanta, Ga. Atlanta, Ga. New Orleans, La. 
CENTRAL ICE CO. J, WALTON CURTIS, JAMES MCCARTHY & SON, 
REPRESENTING Lookout Ice & Cold Storage Cc ICE BROKER, Wholesale and Retail dealers in Ice, 
Ghattarn yoga Ice ¢ Bottling Co. = F : x 7s os a ps a 
Ice Capac ite. Big Spring Ice Cx Ice bought and sold on commission, Winter and Summer Shipments, 
125 Tons daily. Chattanooga, Tenn. | P. O. Box 1264. Boston, Mass. Lake Bras D’Or, Nova Scotia. 
‘sean SSSR CRS REESE SSSR ETERS SSS SSSS SESS SRSS SS SS ESSERE SESE SESE REESE SHES H SECC H RSS S ERT H ESSER RKC CRCCRRRETRCCEST SRST EERE RES EEES EEE eee 


GIFFORD:BROS: 435 


ELE VACLING 
>+ + CONVEYING 
LOWERING 


Send for Catalogue poet D7 eS ee ee ee 
and Price List. i ee =e GE a Fa os ea 


=== ALSO 














CHAIN, FORGINGS, ENGINES TAN D BO TEE i> 


PRR E RRC RTE RCE CSREES RECO REO SSSR R ROR A EEE DEA PEO OPE PERSE EEOC ECORV O OSE CSREES SPREE EEOC SEPP ROR EOS EPPO oe 
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LANSING - - IRON“ ENGINE-WORKS 


LANSING, AXICH. 
MANiRdegoRERs ax. a: 
JOD eta to) 
CONDENSING 
fe tao FM er Ss 
RINGINES. 


aa CORRESPONDENCE SOLIC 


BOILERHSHEET IRON TANK WORK 


For Ice Makers and Cold Storage Plants a Specialty. 











bo 
i) 


ca 
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NEW FEED-WATER PURIFIER AND HEATER 
——— OSES ULV Eo baove 


This cut shows our Feed Water Heater and Vilter combined. Perfectly purifies the feed-water and delivers it to the 
boiler freed from scale producing elements and sediment. F - LLY GUARANTEED 
B 


STILWELL’S 
PATENT IMPROVED 


Lime Hxtracting Heater. Uses 
Exhaust Steam. Separates the 
oilfrom the Steam and Water. 
It Regulates the Feed. Tho 
Pipes Never Pound. Prevents 
Seale in Steam Boilers, remoy- 
ingalllmpuritiesfromthewater fy 
before it enters the Boiler, 
THOROUGHLY TESTED. 
Over 4,500 of them in daily use. 
y This upright view is a fac-simile 
= ! Hlg> of the appearance of the shelves 
Tun sm | of a No. 5 Heater at work on or- 
J dinary Lime Water, when the 
door was removed after the 
Heater had been running two 
weeks. 


ILLUSTRATED CATALOGUE FRED. 


arene STILWELL & BIERCE MANUFACTURING CO., DAYTON, 0. 


FOREST | CITY PACKING CO, fA. W. SWANITZ, CONSULTING ENGINEER, 


AND EXPERT IN 





91910 01019 ANDO aig 
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MANUFACTURERS OF 


w, HGH GRADE ammonia? 3K 166“ Retrigerating Machinery 


GSO FRANIXKORT, CORRESPONDENCE 701 STOCK EXCHANGE BUILDING, 





—=CLEVELAND, OHIO. 


TANKS AND SHEET IRON WORK 


OF EVERY DESCRIPTION. 





EDWARD KENDALL 
GEO. F. KENDALL, 
DAL 









Charles RiverlronWorks.. "sss" 
































A NEW AND ORIGINAL INVENTION. 
Unsurpassed for Efficiency, Strength, Durability and Economy. 
Investigation will establish its superiority over every es known pipe- 
joint, particularly for Ice and Refrigerating Plants using ammonia. 
For further information, testimonials, prices, etc., ead coee 


re FOR THE COMPLETE EQUIPMENT OF : 2) ENOCH LAWSON, 
ICE MAKING22COLD STORAGE PLANTS: | 220 FULTON STREET, 


STROMBERG, ALLEN & Co.— 


RAILROAD SS 


oo a mA 


s= COMMERCIAL Printers 


ENGRAVERS _ .-~ MANUFACTURERS OF < -- - 


LITHOGRAPHERS ae Licht RAILROAD SUPPLIES 
ELECTROTY PERS Consecutively Numbered Tickets, Bonds, Checks, etc., a specialty 


a AND REFRIGERATION 337 AND 339 DEARBORN ST,, CHICAGO 


OF EVERY DESCRIPTION. 
& Prsented by 

















AUG, OLSEN. 08, MECKLER. SELDEN’ 5 PATENT PJACKINGS 
QUEEN CITY : FOR STUFFING’ BOXES 
Omnibus and Wagon ee 


Plants inthisand other coun 
tries. Give itatrial. If your 
supply store does not keep it 
in stock, ask him to get it 
from the manufacturer, 


RANDOLPH BRANDT, 


38 Cortlandt St., 
New York, U.S. A. 


MFG. CO. 
Builders of all Kinds of Vehicles, 


Cor. Charles and | Plum Sts., 
CINCINNATI, O. 
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E. C. SAULS. Cc. G. SAULS. 


SAULS BROS. 


MANUFACTURERS OF 





HARVESTING ce Sauls AULOMAtIO 


DELIVERING ICE. 


pei VW Mae l, WOOD & CO. 


ARLINGTON, MASS. 


106 Gal FANGE 


Fills Automatically and prevents flooding the 
bath. Save time, labor and money. Over 


eri OO eke 




































































































































































Se — In use in prominent factories. Send for testi- 
we ne —— 
monials and | prices. 
The oldest and largest Ice Tool Manufactory in 
the United States. 
f 
Send for complete illustrated catalogue for 1891-2. ue SAULS BROS. 
COLUMBUS, GA. 
'seeece TT eee 


BETTI LETT TT 





SEIBEL.SUESSDORF 


COPPER AND IRON MFG. CO. 


MANUFACTURERS OF 


Sheet Iron Tank Work 


iv FOR ICE FACTORIES 
Siiciancd eon aes PACKERS, ETC. 


(CRANE Com PANY, Cuicaco. 
“= WROUGHT IRON PIPE 


For Ice Making and Cold Storage. 


ICE TOOLS: 


HENRY BODENSTEIN, 


Successor to J. G, & H. Bodenstein 


Galvanized Iron . . 


—=|CE Cf AN ‘S cerimares. 
N. E. CORNER SECOND AND ST. LOUIS, MO. 


LOMBARD STREETS. 


We AG TN yb 3 


ENGRAVERS ~©% 
= ALL PROCESSES. 
\ REFER TO CUTS IN THIS PAPER FOR SPECIMENS OF WORKY 


I67 DEARBORN ST. m__ CHICAGO. 


MANUFACTURER, 


Staatsburg, Dutchess Go., N. Ye 








MANUFACTURER OF THE COTTA 


in. Inserted Tooth 1¢6 Plow 


* PAT. EXTENSION GAUGE 
© \ AND ALL OTHER ICE TOOLS. 


SS ge 5 SAI Work 
Repairing Promptly and “Wn eee Ss Warranted to Give 
Neatly Executed. } S NS: IN ) Satisfaction. 








co a ee ICE HOUSES, 
M1 ine yall (aot FOR COLD STORAGE ROOMS, 


Ge: 


cone U, S, MINERAL WOOL Co. * “3 


Telemeter INStPuMents, | 2, A. WEISKOPF 


Ill Fifth Ave., GAIGAGO, 
For recording and indicating temperature and pressure at a 


Particularly adapted to Cold Storage, to indicate 








-.»-MANUFACTURER AND IMPORTER OF 


THERMOMETERS 


Ice Machine Thermometers and 





Wee in the office or engine 
KN We room the temperature 
Jj in any or all the refrig- 
erating rooms. 





FOR DESCRIPTION AND 
PRICES SEND TO 


STANDARD THERMOMETER 60. 


FA BODY, MASS. 





Ammonia Hydrometers 


CELLAR and « + 49n0 saa 
CHILL ROOM THERMOMETERS, 





Thermometers in angle shape made to order from 
sketch or specification 





New York Office, 18 Courtlandt St. Boston Office, 70 Pear! St. ESTIMATES FURNISHED ON APPLICATION. 
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No 
No 
NI 


IMPORTANT TO [CE MAKERS. 


* TRI-SODIUM PHOSPHATE GHEMIGAL WATER PURIFIER. 


-PATENTED-— 
A staple salt for the purification Gt water, HOT or COLD, free } By its use the impurities are rapidly eliminated from hot or 
from injurious action to ice, water or metals. i cold water, by precipitation in tanks, producing a clear, 
It prevents incrustations in boilers, and yields an absolutely } soft, wholesome water for freezing or other purposes. 
pure steam for condensing and freezing. i 
It will prevent incrustations or corrosion to cooling coils, } Send for our book ‘* Worth Knowing,” containing valuable 
when applied to water passing over them. i information on Water Treatment. 


KEYSTONE GHEMIGAL COMPANY, Patentees and Manufacturers, 


3 South Front Street, PHILADELPHIA. “ar 65 South Canal Street, CHICAGO. 


3 CHAMPION ICE MANUFACTURING AND COLD STORAGE GO. 

KEYSTONE CHEMICAL Co. COVINGTON, Ky., June 27, 1891. 
Gentlemen: In answer to your inquiry as to how we like your Tri-Sodium Phosphate, will say that we have been using it for two years with the best 
of results, both here and at our plant in Ironton, O. We find that it keeps our boilers clean, and the condensed steam from them is absolutely pure, and 
therefore does not affect the ice manufactured from it in the least. Condensed steam from boilers usually carries an insipid, smoky or bitter flavor with 
it into ice, but this is entirely overcome. We have the reputation of having the best artificially manufactured ice in this country; it is clear, odorless and 

tasteless, in fact absolutely pure, and we ** bank” our last dollar on your Tri-Sodium Phosphate Yours truly 
(copy ) Rk. W. DUGAN, Sup’t and Treas. CHAMPION ICE. MFG. & COLD STORAGE CO.. 


Roo ae nnerDecen WATER INDIGATOR 
Gas and Gasoline ENGiNeS | rniem:.scsmsscrn senso 


number of streams, their exact width, direction of flow, approximate depth below 
the surface, and quantity of flow. 
The great advantage of having a well located, is: 
OVER 33,000 IN USE—W——— 1. We locate wells only at such places where we find subterranean FLOWING 
streams; this isa full guarantee of getting wells, which will never drop off or give out 
in time of drought, which is the case where wells are supplied by seepage water only. 

2. We ean follow the course of a subterranean stream for any distance and 
select the proper place to sink the well. 

3. Westate the approximate depth of the stream below the surface, which en- 
ables our customers to make an estimate of the cost for sinking the well by the foot. 

4. Wherethe supply of an ARTESIAN WELL is obtained from a running stream or 
a spring, instead of seepage water, in NINE CASES OUT OF TEN IT IS OF GOOD QUALITY. 

5. If there are any springs in the neighborhood where a well is wanted, we can 
trace the underground outlets of same or the supplying flow for any distance. 

6. Where water of low temperature is wanted for cooling purposes, such as 
for BREWERIES, ICE FACTORIES, distilleries, oil refineries, etc., none cooler 
than artesian well water exists. 

7. Our method of locating wells eliminates all and every risk of failure. 

Hstimates are given for sinking wells, with guarantee of water, where supply 
from artesian wells is desired. 

We have successfully located a large number of wells. 

For particulars apply to 


HEERDEGEN & SCHNEE, 


48 EXCHANGE PLACE, - - NEW YORK. 


BEST AND CHEAPEST 
POWER FOR 


Refrigerating 
Machines 


No Skilled Attendance. 
No Boiler, Heat or Danger. 


Started at once for short or 
long duty. 


Sizes, 14 to 100 horse-power. 
Can be used in country or city. 


OTTO GAS ENGINE WORKS, iesSxcntce'se curcaco. 








CAPACITY 
300. 
PER DAY, 























) Gins GALVANIZED IRON 


EAA) THEM ,yD> 

yor FoR. 

V THe THOU —= Ice MFRS. 
BREWERS = AND FOR THE TRADE. 


READ TEC TROONIRLS' 


NEewsurGH, N, Y., November 29, 1890. 


I desire to say that I am pleased with the Ice Cans you have furnished me and 
they have proved satisfactory to my customers, 


WRITE 













FOR 








PRIGES 


ROBERT WHITEHILL, 
Manufacturer of Engines and General Machinery. 


eS ———————— © 


DayTON, OuI0, November 28, 1890, 


The Ice Cans with which you furnished us in the summer of 1890 have been in con- 
stant use during the entire Ice Manufacturing season of 1890, giving entire satisfac 
tion. The material and workmanship could not have been better, and to-day the cans 


are as good as when shipped trom your factory. We can faithfully recommend your 
cans, Cc. SCHWIND, 
Dayton View Brewery. 


SEE TESTIMONIALS NEXT ISSUE. 























































































































































































































































































































Established 1861, Incorporated 1890, 
+6 


—=THE== 


KIEOHLER 
MFG. CO 


LINN, EVERETT 
and CLINTON STS. 


CINCINNATI, O. 








<j} GROUND FLOOR_SPACE 110X 210Ft 


228 -. IGE “AND AREERIGE RAW GIN me (OCTOBER, 1891, 


DESTIN TRIN I ER IRDETC 1 


x AF xMSTRONG _MAN’ FG. co. 


4. 


~. 


[nsulating Lyinings 


EVERY VARIETY FOR REFRIGERATORS. 


Ws REFRIGERATOR CARS 
¥ AKB COLD STORAGE. 


Oe 
» ti _€ {TERS 
NEER GAS Att F roo 
IX1X<I IAS ogy Oris L 


x * 
x S 
Xie 
x 
x 
x 
x 


KIXIX 


Sectional Pipe Coverings 
FOR AMMONIA AND BRINE PIPES IN ICK AND 
REFRIGERATING MACHINES. 


SEND FOR SAMPLES AND PRICES. 
heb WATLSOON COVER Bata 
NEW YORK. PHILADELPHIA. CHICAGO. 


= bak GOODKIEHIE®: 


HKRON RUBBER WORKS, } 
ee el AKRON, OHIO. 


MECHANICAL RUBBER Goops 


HOSE OCF HIGH QUALITY 







































































FOR 2 
Ww ICE FACTORIES : 
L* ARP COLD STORAGES 


Rubber Rings for Ice Machines of all Kinds, 
Belting, Valves, Etc. 


Acknowledged to be the Best, as attested by Hundreds of Letters 
from parties having them in use, on file in our office. 


SPECIALTIES TO ORDER. S oa eace AR EST: CATALOGUES FREE ON APPLICATION. 


THE FBLECTRIC PIPE BENDING (COMPANY 


HARRISON, N. J. 


ARE NOW PREPARED TO FILL ORDERS FOR 


te Lis eae e(al lero. SRSA 
PACA ZA Go e® Ales: The work is done by the THOMSON ELECTRIC 


> WELDING AND HEATING PROCESSES, thus giving 
IRREGUIAR SHAPES |} ; | nus _giving 


greatly superior results to any of the old methods. 
OF ANY SIZE AND LENGTH-=< 





JANINE RSR NO BURNT OR 
No injury from over-heating. Welds and _ DEREGLLWE Elon 


Bends as sound as the rest of the pipe. All 


work promptly executed and guaranteed. NO > GATS ES 





sooress ELECTRIC PIPE BENDING COMPANY, 


HARRISON, N. J. 
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THE PONTIFEX ICE MACHINE COMPANY. 


ROBERT HEWITT, President, 512 West Street, NEW YORK CITY, 


ARE PREPARED TO CONTRACT FOR 


Ice and Refrigerating Plants of any magnitude, under the Reece, Stanley, Pontifex-Wood and Hendrick systems 
(Refrigerant, Aqua Ammonia) as constructed under special arrangement with this Company by 


THE HENDRIGK MANUFAGTURING GOMPANY, LIMITED, GARBONDALE, PA. 


The PONTIFEX-HENDRICK Ice and Refrigerating Machine is the result of more than fifteen years’ experience in such work on the part of 
Messrs. Pontifex and Wood, Farrington Works, London, the original builders of the machine in Great Britain and its Colonies, and of the Pontifex Ice 
Machine Company, American builders, who have somewhat modified the machine to better adapt it for American refrigerating practice. A Simple, 
Strong, Durable, Reliable, Economical and Efficient Machine, particularly adapted for low temperature work, such as the refrigeration of 
Paraffine Works, Oil Refineries, Freezing and Cold Storage Warehouses, Fish Freezing Houses, Chemical Works, etc. In successful use in 47 Tee 
Factories in tropical countries. Over 350 machines in successful operation in freezing and Cold Storage Warehouses, Breweries, Distilleries, Wineries, 
Packing Houses, Abattoirs, Dressed Beef Houses and Markets, Dairies aud Creameries, Butterine Factories, Yeast Factories, Chocolate and 
Candy Factories, Hotels and Restaurants, Paraffine and Cotton Seed Oil Refineries, Lard Refineries, Powder and Dynamite Mills. Machines built from 
2% to 100 tons daily refrigerating capacity. Machines guaranteed for material, workmanship and capacity under test. For descriptive circulars, 
references, detailed specifications, apply either to 


THE PONTIFEX IGE MAGHINE COMPANY, | THE HENDRIGK MANUFACTURING 6O., Ltd. 


512 West Street, NEW YORK. CARBONDALE, PA. 


ASTILE ICE MyNCRUNReteey 


INDIANAPOLIS, IND. 


ADSOPDUION 166 and Reirigératind Machines 


For all purposes, containing latest improvements, making REGULAR that which before was NOT regular. Our 15-ton Absorber 
contains over 6,000 square feet of absorbing surfaces, enabling the temperature of absorption to vary from 50 to 110 deg. Fahr. 
without affecting operations. One foundation for all machinery. Small water consumption. Economical and positive. 
The machines in use: We refer to Seymour Ice Co. (Ind.) having machine with all improvements. 


MAKE YOUR BXHAUST STEAM PRODUGE SILVER DOLLARS 


By using it through our New Designed Machine with improvements for Refrigerating, Cold Storage or Ice Making, from 50 lbs. to 
3 tons. Using either live or exhaust steam. With Hens rrionye retort. Automatic. Can be arranged to operate 12 
hours each day and perform excellent duty. No extra help required. 


MANUFACTURERS OF 





CIRCULARS AND ESTIMATES ON APPLICATION. 





Wy, 


TREODORE KRAUSCH’S x 


AW 


IMPROVED 


STANDARD __|ee Machine 


















KEFPRIGERATING APVAKATUS 
ORDERS FOR ALL PRACTICAL SSHE KRAUSCH IMPROVED STANDARD ICE AND RE- THIS MACHINE IS A 





—OM 


¢) FRIGERATING MACHINE IS ORIGINAL, and differs 
SIZES OF uJ from any in use, combines great SIMPLICITY with 


STRENGTH; the design is symmetrical, and is constructed upon Complete Practical 
] d 1 vatin true mechanical principles. Its action is horizontal, double, 
(ce an e rige central and self-contained. The ACTION is CENTRAL, no 


power is transferred from the machine, and consequently all Success 
Machines SIDE MOVEMENTS are entirely avoided, which are so injurious ) 
in constructions where the steam engine is located eA e e yen. 2 
as compressing cylinder and the line of ACTION is DIA ; TECHNICALLY A ie ee 
PROMPTLY AND FAITHFULLY a all aan eontiivally exposed to concussions, unnecessary . 
EXECUTED wear and tear, and irregularity in working. FINANCIALLY. 





Toe LoHEODORE KRAUSCH CO. 


122 EAST UTICA STREET, 
@) Ea 1 Lele Le OasINS YY. 
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The Improved Pontifex-Wood Machine 


A MOST ECONOMICAL AND RELIABLE APPARATUS, 


Adapted to all classes of ]} AN 


Refrigeration, especially ||| HH A 




























































































where extremely low tem- | NN 
iI Il Ml 


peratures are required. | 














MAKING - ; i = ml a iar 
ICE 


UPWARDS OF 


AOO 


MACHINES IN OPERATION. 







































































ied aWVeon COOKE: 
Patentee. 






















































































































































































ESTIMATES FURNISHED. = 
SEND FOR CIRCULARS. a Ee eee 


ISBELL-PORTER COMPANY. BUILDERS. 


Onn = ———— a 


245 BROADWAY, NEW YORK 46 BRIDGE STREET, NEWARK, N J. 


Mie RICHMOND ICE MACHINE CO. 


————— J ANUEAC TURE RD OFS 


MOsI IMPROVED \06- ‘Making and 
nwconmnnm — ROPIOGPALING Machinery 


A WORD IN YOUR EAR ° 
OUR MACHINES ARE GIVING SATISFACTION AND MAKING THE GUARANTEED 
AMOUNT OF PURE; SOLID, -RRANSE.ARESN i) LCs eee een 
We lave undoudtedly the BEST an OIMPLEST Machine on the Market. 
IL We guarantee the proper working of our machinery. All working parts built to gauge, so they can be rea lily 
* iuplicated, and nothing but the very best material used. Specifications and estimates furnished. 





CORRESPONDENCE SOLICITED. 


OP FICE, A105) MATING SS rete oe 


MANCHESTER, VA. 1) eee RICHMOND, VA. 


Send for our pamphlet ‘‘ HOW TO MAKE AN ICE FACTORY PAY.” 


[ORAS 


OCTOBER, 1891.) 


JOHNSON, 
MCCARTHY 





G JOHNSON, 


MANUFACTURERS OF 





THE JOHNSON oe 
COMPOUND 


[\mmonia (Pompressor 


AND 





ICE « REFRIGERATING 
WAGHINES# eames ea 


me 


Office, Room 76, Worcester Block, 


PORTLAND, OREGON. 


PENNSYLVANIA IRON WORKS COMPANY, 


MANUFACTURERS OF. .... 


06 © Relriderating Machines 


EMBODYING THE LATEST IMPROVEMENTS IN 
ABSORPTION MACHINES. 





Ice Machine SEK 
References 3:\* 


W. H. RAGAN, Thibodaux, La. 

HENRY COOK, Donaldsyille, La. 

GEO. & J. G. MUEHLEBACH, Kan- 
sas City, Mo. 

LAUER BREWING CO., 
Pa. 

STEGMAIER & SON, Wilkes Barre, 
Pa. 

J. HW. MICHENER & €O., Philadel- 
phia, Pa. 

EDSON BROS. Cold Storage, Phila- 
delphia, Pa. 

SSQLADSTONE” APARTMENTS, 
Philadelphia, Pa, 

THOS. BRADLEY, Cold Storage, 
Philadelphia, Pa, 

FRAISSE & BLUM, Iee Manuf’rs, 
Houma, La, 


Reading, 


LL 


Pv 


HT 




















AND MANY OTHERS. 








_—<— 


SATISFACTION AT LOWEST GOST GUARANTEED. 


Plans and estimates for plants erected ready for operation cheerfully 
given on application. 


Office and Works, 50th Street and Merion Avenue, 


PHILADELPHIA, PA, 
NEW YORK OFFICES, 9 anpd 11 WALL STREET. 


ANDo REFRIGERATION 4} 


4 


4 
“9 


I 


‘ 


The “VULGAN” Ice and Refrigerating Machine, 


BS TEST\MONIALS ENTERPRISE BREWERY, 
: 5 San Francisco: 
“The 24-ton Refrigerating 
|| Machine has been running con- 
|/Jtinuously sinca 1887, and has 
proved economical and satis- 
factory in every resp?ct.”” 
HOTEL DEL MONTE, Mont’y: 
“The Ice Machine now in 
E| operation at Hotel Del Monte is 
‘and has been since its comple- 
tion a very satisfactory plant. 
We take pleasure in cordially 
") recommending this variety of 
aimachine to any who may re- 
uire its use.” 
EL RAFAEL, San Rafael: 
The ‘Vulcan’ Ice and Re- 
igerating plantissat-sfactory 
every respect, and is doing 
cre work than was guaran- 
A model of good work- 
ship. The ice is clear.” 
TH SAN FRANCISCO 
PACKING & PROY. CO. : 
“Tt gives us pleasure to state 
that the Refrigerating plant 
furnished by the Vulcan Iron 
Works for our packing house, 
1886, has been in operation 
then, and has given the 
results, to our complete 
_| satisfaction.” 
ILK RANCH, 
Penn’s Grove, Cal. : 
“We have been for the past 
year, and are now using, a 
Vulcan recep Sace ot pt 
manufactured by the Vulcan 
Iron Works, for the purpose of 
cooling from 800 to 1,000 gal- 
ns of milk per day, shipped to 
an Francisco and San Rafael, 
nd find the work dene by it 
entirely satisfactory.’’ 


THE VULCAN IRON WORKS, 135-145 Fremont St., San Francisco, Cal. 


WINGATE & MIELL, 


WRITE FOR ESTIMATES. 
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44 & 46 North Broad Street, ATLANTA, GA. 


lo6s°R6IPIGGPabing Machines 


FOR. ICE-MAKING. PLANTS 


Brewers, Pork Packers, Oil Refiners, Cold Air Store Houses, and all 
Purposes where a low degree of temperature is required. 
—SS 


Se} 




















Builder of Machinery for Packers, Butchers and Produce Dealers. 
‘sorypetoedg ureaig pue sduing ‘siofiog ‘saursuq ur Jofeoq 





Al 


= 


Descriptive Circulars, References, Detailed 


Estimates and Information furnished on 
ONTRACTOR 


he Gratt Reirigerating Machine Go. 


74 CORTLANDT ST., NEW YORK, 


NGINEE 





T 


to 
bo 


: ICE -AzA AND REFRIGERATION [OCTOBER, 1891. 


THE WESTERN ICE MACHINE CO. om 


OTTO HOFFMANN, PROPRIETOR. 


06 ReIPIGerablnd Machinery 


FOR BREWERIES, PACKING HOUSES, ICE FACTORIES, Wy 
GG 


COLD STORAGE PLANTS, MARKETS, CONFECTIONERS, ETC. GS 


and after expense, is more easily handled than 
any other, and takes less room. Absolutely no 


Every Part Accessible While n HIS machine is the simplest, cheapest in first cost 
Motion. \ 
: -  e 


a Tei 7 : : ©. possibility of leaking Ammonia. Machines of any capacity 
Ihe Most Cooling with the Pts oe J from smallest to the largest. We would be pleased to 


make Estimates, and believe we can show you a saving 


Least Expense. in cooling your cellars. 


~ WESTERN IcE MACHINE Co. 


Office, Room 605 Northern Office Building, Cor. La Salle and Lake Sts., 


See this space next issue for Illustration of Machine. G TH | G ay G ©): | es [& 


ICE # MACHINE 


(WINDHAUSEN’S SYSTEM.) 


AINSLIE, COCHRAN & CO. 


———LOUISVILLE, KY.— 





(No the rade abies 
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We have recently secured the sole 
right to manufacture and sell Winp- 
HAUSEN’S CARBONIC ANHYDRIDE ICE AND 
REFRIGERATING MACHINES inthe United 





































































































States. These machines have gained 
a wide reputation on the continent for 
their simplicity, durability and _ eco- 
nomical running. They have been in- 
dorsed by the German government, an 
eighty (80) ton machine having been 
placed in the powder works at Spandau. 
They are also fast superseding other 
systems in the prominent breweries of 
Germany, nearly 200 being in operation 
already. They are the only machines 
using carbonic anhydride, which has 


such a great range of expansion, pro- 





duces such intense cold, and is cheap, 
odorless and easily obtained The above cut represents the No. 2 Machine at the Terre Huute House, Terre Haute, Ind. 


WRITE TO US FOR FURTHER 6 
PARTICULARS - 


AINSLIE, GOGHRAN & GO. a* REFRIGERATING PLANTS 


to 


OCTOBER, 1891. $e AKG 3, ZING BW oo REFRIGERATION .-. 


THEO, O.VILTER,Prest. & Supt 
ALBERT WALLBER,Vice Prest. 
WM.O.VILTER, Secy &Treas 
























IGE-MIAKING PLANTS "* Sssnceuesceastene wovses 


COLD STORAGE HOUSES, ETC. 


Direct Expansion or Brine System—e>—e MILWAUKEE, WIS. 


Van Winkle Gin ® Machinery Go. von. 


MANUFACTURERS OF = ———_—___ 


ee aurora’ ICE MACHINE 
SS .. AUTOMATIC... 
FOR ICE MAKING, COLD STORAGE PLANTS, BREWERIES, PACKERS, ETC. 


WRITE FOR ESTIMATES AND FURTHER INFORMATION. 


SV AN WINKLE GIN AND MACHINERY Go— = 
OFFICE, 210 MARIETTA STREET. ATLANTA, GA. 


Thé -Am@rioan . 166. Machiné .Gompany 


SOLE OWNERS OF THE E ATIN he ‘ . 
KLINE AND WINKLER AUTOMATIG REFRIGER GE 


— : —— ICE MAKING MACHINE SYSTEM 


Simplicity of Gonstruction, 
Durability, - 

Fificiencu, 
Economu. 


































































































































































































































































































































































































































































































































































































@ 
IGE-MAKING os 

« REFRIGERATING 
~ PLANTS 


From One Ton to Two Hundred 
Tons ret Raney 


Over 100 MACHINES 1m 







































































































































































































































































































































































































































































































































































































































































he simplicity of construction. Every part is simple and complete, is ex- 4. Our Patent Gas Condenser enables us to work with warmer water and less 
iad full or coneily fot at and can be readily understood and handled by water than any other machine, as the water is applied DIRECT on the hot pipe 
an engineer of ordinary intelligence. without waste or slop on the surroundings. TH 
2. The freezing process is completely automatic (WHICH NO OTHER FREEZ- 5. Wecan pimake mors tee Or cold air than any other machine, pee oe 
ING SYSTEM POSSESSES), through the action of our patent evaporation pres- Sari as “oe pales Experts have placed the difference in ou 
: at no 
sure regulator; it saves valuable working time. Every part is independent of 6 The C ' pes Saran ther 
x the whole machine. . The Condensers and Freezers will not stop on account of sedin 
the other, and can be overhauled or replaced without stopping the whole m never require cleaning. They clean themselves while at work without sepa- 
3. That ice is manufactured from distilled water, which is free from disease- rate attachment. Our freezing coils are so constructed that no pipe joint is used 
producing germs, such as abound in ice frozen on rivers and ponds, is chemically inside of the tank, and each coil is independent of the other. Hach coil section 
pure, and is infinitely preferable to the natural product. can be taken out while working without interference with the other sections. 


Company’s Offices, 35 Broadway, Rooms 72, 73,74 and 75, New York. 
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GULUMBUS IRON WORKS _ Absorption Iee Machine 


IMPROVED 


il = = — = = SUCCESSORS TO 
HNN = : = |=] H. Ds STRATTON & CO. 



























































































































































































































































Established 1853. 
Incorporated 1856. 












































W.R. BROWN, Presidert. 
W. COOK, Superinterdent. 


Machines from 5 to 33 tens ca- 
pacity per 24 hours, or larger 
if desired, 


94 Machines Built 


and allin successful operation 


More Ice Making Machines sold 
in the South th: in by any other 
establishment. 











No expensive building required, 
No pressure on machine when 
stopped. 
3 


it | | M v i MM | } | ri 
m : 1 | WN!) HN | 7 || - , 5 
II" mT MI | | ai I} Send for pricelist and illustrated 
mn ant =} ig - ce aa | oe | a) circular eee lecation of ma- 
sie | WH). IIH TA | | I | 


ih i es 


ill 


BY THE +. » COLUMBUS, GA. 


BUFFALO - - - . 
REFRIGERATING 7 
MAGHINE GO. 


BUILDERS OF THE 


wianie* / SIN 
tong ips 


MACHINE 
= ae 
For oe Making and 
Artificial Refrigerating 









































































































































































































































































































































“This establishment was the first 
to turn outa perfect and con 
plete Ice Machine, and hae 
been in the business 21 years 
constantly mz anufacturing and 
improving, and are pre epared 
to ee h the most reliable 
and economical mac chine in the 
marke + 

































































































Buiialo, N.Y. 


OCTOBER, 1891.) 


JI CEeANDr REFRIGERATION =>, 


THIS ENGRAVING REPRESENTS THE WORKS OF THE 


BiUMUsr 166 Machiné Go., Gincinnati, Ohio. 


Manufacturers of Ice and Refrigerating Machines, exclusively. The Absorption Machine, made by the Blymyer Ice Machine 


Co., is superior to any Compression Machine, either as a Refrigerating or Ice-Making Machine. 


paplex moving machinery. 
small 

as there is no danger of serious stoppage. 
are in every way superior to them. ~ 


























The 








































































































































































































as 


ZZ 


— 




























































































erected, and is in use now. 





: for Refrigerators. 
field, the 


ICE-MAKING MACHINES. 


No | Size NAME. 
7 Selon. y Meridian Lce: Mig. Coc. <n. nesine 
1 10 Ys Baton Rouge Ice Mfg.Co........... 
a 15 e Evansville Ice and Cold Storage Co 
1 | 5 es PAPUNTORESL F/ cet dosti cee iwnteca nae oaite 
1 | 15 » | Lookout Ice and Cold Storage Co... 
1 10 a MOPrIBNiGe COS ink toss omc ges fins tals 
1 15 % Wexanica tial Ce'C Ours ceavatec ce seaties 
1 30 2 Lookout Ice & Cld. Stor. Co.(2d Order) 
1 5 . Gadsden cer Coa cieois eka comic 
1 6 4 Sheffield ce Cog ...0 dienes ccisn 2) fev 
Ll, | eS 2 Decatur IcetCo.aeeen ate scasite ech 
1 30 Pee Cry stad 16e CO: serie wes eeec cess nates 
ees 2 Dentonelee! COP eiscmat sicily aie | 
1 5 4 Van Buren Ice and Coal Co......... 
1 S Y Biloxi Artesian Ice Mfg. Co........ 
aL 2 a Hatchinsom lcegviics Coven. ewe 
1 12 2 Parkersbule: [ce Cor..n-s.-a neces 
1 30 es WOM CeIOO sae ans eresieteer retest ae 
1 3 ” | Dominick & Karston................ 
1 3 EL eCOp per LCG Coin samen smier seein inte | 
1 35 » | Bvansv’le Ice & Cld.Stor.Co.(2d Order) | 
1 Dee evan Horn dé: Chanibers. ces sain... | 
1 4 * WOM, SV EDDite wc sia marraeaiin see eee 
1 12 4 Huntington Ice and Storage Co.... 
1 abs} ro Corryville Artificial Ice Co......... 
1 3 a PIE LOULC eu Olen menace eraterfiateisiete 
1 a) eel? Wheeling Ice and Storage Co...... 
ay 10 » | Ft. Payne Ice and Cold Storage Co. 
*1 10 ” | Coronado Beach Co. (Hotel del Coronado) 
*] 1 “ Walter Aiken (Hamilton Hotel).... 
*1 20 3 Decatur Cold Storage and Ice Co... 
*] 12 / Marietta ad CeCo minha we cemeteries 
*1 35 if Dayton Ice Mfg. & Cold Storage Co 
*1 30 ds Zanesville Artificial Ice Co.... .... 
*1 35 » | Bvansv’le Ice & Cld.Stor.Co.(3d Order) 
*1 3 eee Connouivaes CUITISS «sewed *nisledrlewiels 
#1 5 ba Lebanon Artificial Ice Co.... ...... 
*1 5 i Cynthiana Elec. Light & Power Co 
¥1 5 Pe Grenada Cream’y,Cld.Stor.&Ice.Co 
#1 15 % Wi SHUM SOMO OO 6 caaccisajsca nt 5 one's 
*1 30 a Wheeling Ice & Storage Co.(2d Order: 
*1 32 S WoOUsSHIMSES LCC COM cnce..s= neko eree> 
*1 15 » | Shelbyville Artificial Ice Co....... 
*1 30 » | Pueblo Distilled Water Ice and Cold 
| Storage Conese ores cs en ence ne ae +0 
¥1 15 a Skinner & ‘Olsoagd. 3555 hohe. 0 
#1 35 fa Fort Wayne Artificial Ice Co....... 
*1 35 3 Evansv’le Ice & Cd.Stor.Co. (4th Order) 
*1 55 ” | Dayton Ice Mfg.&Cd.Sto.Co.(2d Order) 
*] 15 » | Ashland Artificial Ice Co........... 
wL | 50 ” | Corryville Artificial Ice Co, (2d Order) | 


* These machines were erected in 1890. 


good record) in earnest, and respectfully solicit correspondence. 


ADDRESS. 


Meridian, Miss. 
Baton Rouge, La. 
Evansville, Ind. 
Jeanerette, La. 
Chattanooga, Tenn. 
Jackson, Miss. 
Texarkana, Tex. 
Chattanooga, Tenn. 
Gadsden, Ala. 
Sheffield, Ala. 
Decatur, Ala. 
Wichita, Kan. 


| Denton, Tex. | 


Van Buren, Ark. 
Biloxi, Miss. 
Hutchinson, Kan. 
Parkersburg, W.Va. 
Denver, Col, 

West Point, Miss. 
Somerset, Ky. 
Evansville, Ind. 
Lebanon, Ohio. 
Demopolis, Ala. 
Huntington,W.Va. 
Cincinnati, Ohio. 
Tupelo, Miss. 
Wheeling, W.Va. 

Ft. Payne, Ala. 

San Diego, Cal. 
Hamilton, Bermuda 
Decatur, I11. 
Marietta, O. 
Dayton, O. 
Zanesville, O. 
Evansville, Ind. 
Columbus, Miss. 
Lebanon, Ky. 
Cynthiana, Ky. 
Grenada, Miss. 
Washington, Ind. 
Wheeling, W.Va. 
San Francisco, Cal, 
Shelbyville, Ind, 


Pueblo. Col. 

Topeka, Kan. 

Fort Wayne, Ind. 
Evansville, Ind. 
Dayton, O. 

Ashland, Ky. | 
Cincinnati, O. | 


ELOW will be found a list of Ice-Making and Refrigerating Machines made by us. 
None have failed to fill their guarantees satisfactorily; none have been superseded by other machines. 
capacity of our works having, up tothe present time, been taken up with the manufacture of Ice-Making Machines, no agents have solicited orders 
g Such orders ax have been taken have been merely incidental. 
manufacturers, with their enlarged capacity, will now enter the Refrigerator field (which is much the 
Send for our catalogue. 


** These 


fh et 





to 
on 


2 It requires no steam engine or 
( } It saves 25 to 4o per cent of the fuel, and saves ammonia and labor. 
, and the machine will outlast Compression Machines several times over. It is not necessary to buy these machines in pairs, 
These machines are RADICALLY DIFFERENT from all other Absorption Machines, and 


cost of repairs is 

























































































ICE-MAKING MACHINES. 


Every one of these machines has been in continuous use since 


The entire 


Having easily taken the lead in the Ice-Making Machine 
easier of the two in which to make a 


ADDRESS. 











machines were erected in season 1891, 


San Francisco, Cal. 
Birmingham, Ala. 
Los Angeles, Cal. 
Colorado Spr’gs,Col. 


Albuquerque, N. M. 


San Francisco, Cal. 


New Orleans, La. 
Long Branch, N. J. 


NAME. | 

HY 8 Ton. Gibson House .. Cincinnati, O. 
**e] 10 “f Palace Hotel 
ery 30 a TeiPeopie’siice Cons ensues eee 

ieee 35 ¢ Citizens Ice Co. .5-t..s 

pe TL 20 2 Civill Se Wihitecseacee ses poets ee 

| ek] 30 " Pueblo D.W. Ice & Cd.S.Co. (2d Order))| Pueblo, Col, 
**] 60 Colorado Ice and Storage Co....... | Denver, Col. 
ae] 25 a hy BS Conmell ou csesevere miteeeecind Tampa, Fla. 
#1 5 <4 Mir. His Gy Metta ainite sie secitel tenets Bessemer, Ala. 
¥*] 20 2? Consumers Ice Co Vicksburg, Miss. 
ee] 35 Z Artificial Ice and Storage Co....... Canton, O. 
¥e] 12% Eripidalce: MilperCO wa, carer iee ete Joplin, Mo, 

feed 3 2 Crystalilice Coven scenitneniescemenes | 

1 es 15 ie Meridian Ice Co. (2d Order)......... | Meridian, Miss. 
**] 5 2 WP Day tG1t LCG 'COn ctenteis nnistonare Aaa Dayton, Tenn. 
**] 15 % Decatur Ice Co. (2d Order).......... Decatur, Ala. 
ee} 12% ” The Ruddick Artificial Ice Co...... Columbus, Ind. 
#e] 10 Pe MarwAngnist Mrathcanc5. veeec tee New Iberia, La. 
**] 55 aa The Crystal Ice Mfg. & Cd. Sto. Co. Columbus, O. 
**] 32 ag Consumers Ice Co, (2d Order)....... 
*eL | 15 * | Peru Ice and Cold Storage Co...... | Peru, Ind. 

| ee] 55 2 The Crystal Ice Mfg. and Cd. Stor. Co. (2d Order) Columbus, O, 
+] 32 ae Lafayette Artificial Ice Co......... Lafayette, Ind. 
*F] 50 2 R. T. McDonald & Judah Hart..... 
wey 12 a John Hoey (Hollywood Hotel)...... 
el 15 is Bridgeport Electric and Ice Co..... Bridgeport, Ala. 

| **1 5 z Mileisch mas! & COnsasteagetcs sateie-ciae Cincinnati, O. 


REFRIGERATING MACHINES. 














| 50' “fon. | Lovisiana Brewing Con. oc. ..-seu-«: 
40 a Toledo Brewing and Malting Co... 

| 40 ” Hudepohl & Kotte (Brewery).......| 
50 Ss Savannah Brewing Co Z 
25 Fi Schantz & Schwind (Brewery 

} 15 ” John Smith’s Sons (Brewery)..... 

a2 * Christ Diehl (Brewery)............. 
12 | Genessee Oil Works... cae cee: 
12 4 S. Davis, Jr., & Co. (Packers)...,.. 

| 50 3 Occidental Packing & Provision Co 
15 2 Thos. McFadden, Jr. (Cold Storage 
15 # Grocers’ Supply Co. (Cold Storage) 
40 _ Adolph Coors (Golden Brewery).... 

| 20 Pn BF; Conrad (Brewery). .0. 2... steee-s 

y 25 z The Sachs-Prudens Ale Co 


* These machines were erected in 1890, 


| New Orleans, La. 


Toledo, O. 
Cincinnati, O, 
Savannah, Ga, 
Dayton, O. 
Youngstown, O, 
Defiance, O. 
3uffalo, N. Y. 
Cincinnati, O. 
Lincoln, Neb. 
Pittsburgh, Pa. 
Pittsburgh, Pa. 
Golden. Col. 
Anaheim, Cal. 
Dayton, O. 
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H. J. KREBS’ U. S. A. GiPGUAtING SuStEM OF Ammonia 


PATENTED SEPTEMBER 9Q, 1890. 


° 
The results achieved by this system, both for brine cooling and ice making, are unexcelled. It ensures dry gas to the pump and abundance of feed to the expan- 
sion pipes, therefore economy in piping, economy in ammonia and economy in space. It is simple and easily operated, and saves time, money and worry. 


IN ORDERING MACHINES SPECIFY THE U. S. A. CIRCULATING SYSTEM. 
During last year it was introduced with great success in the following establishments: Charles W. Street, Packing House, Baltimore, Md.; Washington Abattoir 
New Abattoir, Philadelphia Stock Yards, Philadelphia, Pa.; Wilmington Abattoir and Cold Storage Co., Wilmington, Del.; J. S. Bell & Sons, lee 
These plants were erected by Mr. J. C. Mustard, of 1818 N. 17th St., Philadelphia, Pa. 





Co., Bennings, D. ¢ 
Factory, Norfolk, 
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This system is suitable for all makes of Compression Machines. It secures ample feed to the expansion pipes and a regular flow of dry gas to the compressors, 
which thereby are enabled to do more and better work. 

SOME OF THE ADVANTACES ARE: Reduced number of valves, reduced pipe surface, reduced first cost, reduced consumption of ammonia, 
reduced attendance, reduced space, reduced wear and tear, reduced bills, increased refrigerating effect, increased certainty of Operation, increased life of machinery, 
increased satisfaction, increased balance sheet. For full particulars address 


H. J. KREBS, M.-E., WILMINGTON, DEL: 


Jee MUSTARD, SO dees Street, Philadelphia, Pa. 


—BUILDER OF—————— 


ICE MAKING® REFRIGERATING MACHINES 


DURING LAST YEAR | HAVE ERECTED THE FOLLOWING PLANTS: 
-. REFRIGERATING . MACHINES .-’. 





N. Autle, Pork Packer, - - - - : - - Washington, D.C, Big Elk Dairy, - - - - - - - —_ 1 Ee Oxford, Pa. 
C. Spuck, Sausage Maker, - - - - - - Baltimore, Md. West Chester Dairy, - — - nF - - - West Chester, Pa. 
David Eichner, Pork Packer, - - “ - 2 - Baltimore, Md. Chas. W. Street, Packing House, = s - Baltimore, Md. 
J. F. C. Hansen, Pork Packer, - . : : - Baltimore, Md. Washington Abattoir Co., - - - - = - - Bennings, D.C. 
Jos. J. Martin, Brandywine Dairies, - - : - Cossart, Pa. Wilmington Abattoir and Cold Storage Co., - - Wilmington, Del. 
R. W. Downing, Wallingford Dairy, - 5 : Wallingford, Pa. New Abattoir, Philadelphia Stock Yards, - : Philadelphia, Pa. 
H. B. & E. A. Pugh, Dairy, - . : 3 - - Oxford, Pa. 

. . 

taro ote PLA ae 


J. S. Bell & Sons, Ice Factory, . =e &= 7, wis Norfolk, Va. Suffolk Ice Co. ~ = 9= a =e = = & 5) Beene puttolieva. 


The last named plant | am now about starting, having changed it from absorption 
to compression, A number of above plants are fitted with the U.S. A. Circulating zav~y > e ’ 
System, which for efficiency, economy, and simplicity cannot be surpassed. My -=#=. 

4d; 


long experience in the ice and refrigerating trade enables me to select the best, and 
| take especial pride in furnishing high grade machinery at moderate cost. CORRESPONDENCE SOLICITED 


1818 North 17th St., Philadelphia, Pa. 





poe 
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OUUTHERN IO MAGHINE 60. 


SOLE OWNERS AND MANUFACTURERS OF 


bo 


The Latest Improved Absorption 


ICE AND KEFRIGERATING MACHINE. 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































OTE ia 


eh SOUTHERN . 


The SOUTHERN ICE AND REFRIGERATING MACHINE is one of the best and has been 
acknowledged by the most experienced ice manufacturers to work more economical and 
produce ice cheaper and of a better quality than any other machine on the market to-day. 

































































































































































owed ALL MAGHINES NOW IN OPERATION ARE GIVING PERFEGT SATISFAGTION. pole 


FOR ESTIMATES AND ._ SOUTHERN IcE MACHINE Co. 


FURTHER PARTICULARS | 


ADDRESS THE. 3_- CHATTANOOGA, TENN. 


(OCTOBER, 1891. 


REFRIGERATION . 
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CLT. 
Icew Refrigerating Machine 


...MANUFACTURED BY.... 


Vite hiel ENGINE © PICTE TICE MACHINE CO. 


WE DO NOT USE AMMONIA NEW YORK BOARD OF FIRE UNDERWRITERS, 
' —, BUREAU OF SURVEYS 


JAMES H AR RISON, ys a 
Boreel Building, 115 Broadway, Room 37. 
NEW YORK, January 24, 1891. 
ork: 


Pictet Machines use Anhydrous Sulphurous Oxide, a THE PICTET ARTIFICIAL ICE CO. (L imited), eons 





chemical noted for its low working pressure, is of itself a lubri- Dear Sirs: Your favor of ee inst. is at hand. In ply, the 
ie =A - ; amination of our expert and his subsequent reo Orbwere yee is ‘that 
cant, and does not injure any of the metals; its low pressure is the article known as Anhydrous Sulphurous Oxide is n cafe article for 
r “ storage or shipment, its tendency being to extinguis ah ve ek aban to 
a guarantee against explosion. cause fire. Yours truly, JAMES HARRISON, Supt. 















































































































































































































































Working Pressure irom 50 t0 7o IDs. ® 


. We guarantee GREATER ECONOMY OF FUEL, doing the same 
amount of work with less coal than any machine in the market. 





FOR LIST OF REFERENCES AND FURTHER PARTICULARS, ADDRESS 


WHITEHILL ENGINE#* PICTET ICE MACHINE CO. 


WORKS: NEWBURGH, N. Y. 


New York Once 21 escort St., Room 6. 
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FRICK COMPANY 


ENGINEERS sae oms 


WAYNESBORO, FRANKLIN COUNTY, PA., U. S. A. 


ETE 


\ 















INCORPORATED 1885. 


Te JOSEPH PRICK, President. 
SAMUEL HOEFLICH, Vice-Pres. 
Il. B. STRICKLER, Treasurer. 
EZRA FRICK, Secretary. 
EDGAR PENNEY, M. E., Gen. Sup, 


ESTABLISHED 1853. 








Tear —= 


MAIN WORKS AND GENERAL OFFICES: WAYNESBORO, PA. 


CAPITAL, = = ~ = $1,000,000. 
MANUFACTURERS OF THE 


E@ERRS = 


166 Making -Retrigerating Machines. 


5-Ton Machine. 


SEND FOR OUR NEW CATALOGUE, 1890. 


A Few References: 
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me WE BUILD THE 

















BREWERIES. ote roranine, eae 
ons. a = 

Phoenix Brg. Co., Baltimore, Md......... 27 Wi LARGEST 
Gipps Brg. Co., Peoria, Ill........... --++ 50 WT 
Sprattler & Mennell, Paterson, N.J....... 32 WH BND MOST 
Herman Lackman, Cincinnati........... . 69 | Wl 
Henry Fink, Harrisburg, Pa.........-..--. 32 rp > 
Sebastian Helldorfer, Baltimore, Md. .... 32 ‘ | o 7 | au it SUCCESSFUL 
Frank Reisch & Bros., Springfield, Ill.... 50 4 ! 
Jos. Stein & Co., Louisville, Ky. .......... 23 
Meyer & Reidlin, Covington, Ky.......... 32 MACHINES 
Parkersburg Brg. Co., Parkersburg, W.Va. Sa 
Bellevue Brg. Co., Cincinnati, O........... 50 EVER 
Cumberland Brg. Co., Cumberland, Md... 27 3 
D. Lutz & Son, Allegheny, Pa. . 50 MADE IN THIS 


Herman Lackman, Cincinnati (2d order).. $0 


PACKING AND COLD STORAGE, 


OR ANY 
OTHER COUNTRY. 


J. C. Shafer & Co., Baltimore............ 40 
G, Cassard & Sons, Baltimore............- 25 
Baltimore City Storage Co., Baltimore.... 32 
Armour Packing Co., Kansas City ... 100 my 
g : : ) wade 0 wins 
Shallcross & Son, Coatesville, Pa...... 15 4 
a 


Washington Market Co.,Wasbington, D.C. 32 
Armour Pekg, Co., Kansas City (2d order).. 150 
Francis Whittaker & Sons, Wichita, Kas.. 150 















Emil Winters, Pittsburgh, Pa.............. 37 = 
Frank Seifrid, Louisville, Ky. ee ae = 
Chicazo Packing & Provision Co., Chicago. 150 - 
Chicago Packing & Provision Co., Chicago ea 
(BECONG OFGET) ccs coe oeise sus orssie coe os ’ ra 
Steelton Store Co., Steelton, Pa....... = 
Pittsb'gh Meat Supply Co., Allegheny, = 
J. Yogie & Son, Cracinnath. 2:0... 02.4005 = 
John C, Hately, Chicago ..........-. ... OS fe 
G HU, Hammond & Co., Hammond, Ind. ..150 a 
G.H. Hammond & Co., Omaha, Neb.... .150 ri 
Calumet Canning Co., Hammond, Ind..... 32 : 
West Chester Cd. Stor, Co.,W. Chester, Pa. 40 ! 
Chautauqua Lake Ice Co., Pittsburgh, Pa, 20 a 
ICE FACTORIES. lee. 
Tons. 
F. L. Ellis & Co., Hopkinsville, Ky. 10 
Consumer Ice Co., New Orleans, La. ... 4100 
Litile Rock Ice Co., Little Rock, Ark. .... 35 
Owensboro Ice & Cd, Stor. Co., O'sb’o, Ky 20 
W.S. Lurton, Jacksonville, Ill............ 15 ; 
Pulaski Iee Co., Pulaski, Tenn > ; 
Armour Packing Co,, Kungas City. 75 
Ewi ¢ & Beall, Uniontown, Pa.. 15 
s. W. Hill, Alle eny, Pa., oie 
Chautau i Lake Ice Co,, Pittsburgh..... 40 
Chautauqua Lake Ice Co., Pittsburgh (2d 
order). Pah wets dw aaireeee 10 
West Chester Ice Co.. West Chester, Pa. 15 
Steelton Store Co., Steelton, Pa 7 2 
Parkersburg Bre, Co., Parkersburg, W.Va, 5 
Cumberland Brg. Co., Cumberland, Md s , | Hil Hi < 
i rstown Ice Co., Hagerstown, Md..... 20 a LITT ERI THHTITHITIT ~ oT 1 = 
Alberto Malo, City of Mexico, Mex... .... 25 E NA i 
Germantown Ice Co,, Gertnantow! his 32 rms a . — . = = 
Bryn Mawr Hotel Co., Bryn Mawr, Pa,... 20 “as aes SS 
Geo. 8S. Sexton & Co., Wytheville, Va..... 5 oe - ‘ a 
Cambridge Ice Co., Cambridge, Md....... 10 150-Ton Machine. Weight, 198,250 Pounds. 


FRICK COMPANY, ENGINEERS. 
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A GENUINE CORLISS ENGINE WITH ALL THE LATEST IMPROVEMENTS. 


EGLIPSE” GORLISS TANDEM GOMPOUND GONDENSING ENGINE 


— = UP TO 3000 HORSE POWERS 





We have complete line of patterns and build Corliss Horizontal Stationary Engines, Corliss Vertical Engines, Condensing or Non- 
Condensing, Single or in Pairs. Corliss Compound Engines, Tandem or Cross Compound. Corliss Engines for any service, 40 to 
3000 -horse power, in a single engine. 

SPECIAL NOTICE—With our Corliss Engine we contract for fitting up complete the entire Steam Plants, including Steam 
Boiler, Feed Water Heater, Feed Pumns, Piping, Shafting, and all the appurtenances and belongings peculiar to a first-class job. 


SEND FOR SPECIAL PAMPHLET AND LIST 
OPIRERERENCES/OF CORLISS ENGINES: 








1000 HORSE POWER “EGLIPSB” PLAIN GORLISS ENGINE. 
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THE WILSON-SNYDER MEG. Co. 


MANUFACTURERS OF AUGUST SNYDER’S PATENT 


106 and ReIPidérating Maching 


«Ye SPECIALLY DESIGNED TO MEET THE DEMANDS OF ICE MAKERS 
- AND REFRIGERATION IN ALL ITS APPLICATIONS 





INTERIOR VIEW OF WORKS OF THE WILSON-SNYDER MFG. CO. 


PAPO OS OS OF RSS OOO SOS OS OPO 





LLL LLL LO LOL LOSE LL SOLIS O LDS AL SALE AL AL SALE A ALE AAD A ALE AD AE AE AL AE AD’ AEA SADA’ ADRES 


WO styles of these machines are built: One, single acting compressor, with duplex Condensers and brine tanks; the other, 

duplex compressor, condensers and brine tanks. The special advantages of this machine over all others are as follows: 

In either the single or duplex machine, either one of the brine tanks or condensers getting out of order, or anything happen- 

_ing to necessitate repair, the system of valves is so arranged as to allow using but one condenser or one brine tank, and the 

machine is ae running with the disabled part as though nothing had happened, while the disabled brine tank or condenser is 
being dismantled and repaired. Write for list of machines in operation, references, prices, etc. 


cram PUMPING MACHINERY 


Including AIR PUMPS, BRINE PUMPS, HOT AND GOLD WATER PUMPS, 
BOILER FEED PUMPS, TANK PUMPS, Etc. 


LOL POOP OOO OBOE OE OA OOS OR OPO OS OE OOS OO 











Ammonia Valves, Pipe Goils and Pipe Fittings 


PITTSBURGH, Pa. 


NOVEMBER, 1891, } 7 LCEer MAND: <<. REFRIGERATION. —. 


een KRCULES REFRIGERATING MAGHINE 


(REFRIGERANT: ANHYDROUS AMMONIA.) 


FOR BREWERIES, PACKING HOUSES, 
COLD STORAGE AND ICE MAKING. 


to 
+ 
Ni 


























THE HERC ULES ICE MACHINE. 





The Hercules Ice Machine is the most compact, most 
economical, most easily handled, well constructed, and 
thoroughly 'satisfactory machine in the market. 


HERCULES WORKS, AURORA, ILL. 








OUR GUARANTEE IS THE HIGHEST GIVEN BY ANY 
COMPANY, AND EVERY MACHINE SOLD HAS 
EXCEEDED THE GUARANTEE. 



























































































































































4 Ami, 


sJe/e/e/e 
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THE HERCULES MODEL ICE PLANT. 





A. NUNNING BREWING CO. : MEADERS & OSGOOD, 
ST. JOSEPH, MO. i NASHVILLE, TENN. 
HERCULES IRON WORKS, October 13, 1891, : HERCULES IRON WORKS, July 29, 1891. 
d CHICAGO, ILL. i CHICAGO, ILL. 

In reply to your inquiry relating to the 40-ton Refrigerator placed : Our 25-ton Ice Machine purchased of you, after one month con- 
by you in our brewery, I am pleased to say the machine has more than ; tinuous operation has given such complete satisfaction that we do not 
met our expectations, and your guarantee fully demonstrating its worth : wish a test of its abilities to perform the work guaranteed. It is now 
and reliability. It has the past year ran continuously night and day, : making with ease twenty-five tons daily of the finest ice we have ever 
and has not occasioned any stop for repairs of any kind, and we are : seen, besides refrigerating our storage ice house. Congratulating 
greatly pleased to add our name to the long list of testimonials which ' you upon its good work, and wishing you the success you deserve, we 
the Hercules bears. Yours respectfully, : are, sirs, Yours respectfully, 


AUG. NUNNING, President. MEADERS & OSGOOD. 


THE NERCULES BLUE BOOK No. a FULL OF HELPFUL AND INTERESTING INFORMATION, 


IS NOW IN PRESS, AND WILL BE SENT FREE TO INTENDING PURCHASERS. 


ene aE HERGULES IRON WORKS, ou 


Room 502 Owings Building, Dearborn and Adams Sts.,. GHIGAGO. 
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JAMES D. CARDELL. WASHINGTON HOPKINS. 


pins. ,D. CARDELL & CO. Hi 



















BENDING @ 
Of Large Sizes 
Eipe a spate 

































































SEND FOR pe kOe 
































Brine and 
Gondenser 
Tanks, 
Ammonia 
Bottles, 
Ammonia 
Valves, 
Flanges, 






































































































































ETc. 


— ss JAMES D. CARDELL & Co. 
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\/ PIPE WELDING BY SY PLE CTRIC Ties 











ore a? Sones, SAGAMENtO and Garroll AVES., 
MANUFACTURERS OF GHIGAe as 


}|| WROUGHT IRON COILS 


FOR TICE AND REFRIGERATING 
MACHINES #acureae 


AND FOR ALL OTHER PURPOSES 














These C pils are > tester a under water with 500 lbs. pressure, to guard against _ _ 
duc ed in ih n ding a and welding, and if a leak is discovered the piece is | a : + = a . ee 
cut out and a new one welded in by electricity. A weld made by electricity §f ee ent es 


| 

| 
eoks A ste allis passed through each coil to show that its area has not §}} j 

! 


never leaks PRICES ON APPLICATION. 
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Write for Pr aces on the 


coucaten. FEED)- WATER HEATER 


ae More Effective and Durable . 
K ea Than a Cotl Heater at the Same Price. 





SOLE MANUFACTURERS: 


The Wainwright Manufacturing Co. of Mass. 


8 Oliver Street. 6? CHICAGO: 26 West Randolph Street. 





BOSTON. Sen nance ae Le o's NEW YORK: 121 Liberty Street. 



























































































































































































































































7 REFRIGERATING A AND CHEMICAL _APPARATUS » ETC. | 






















































































aes 1 SSS SS ———— 5 SS = SSS sc) 
Mice WG UEaRee,, «LOUISVILLE, KY. | 


THE HARRISBURG PIPE BENDING CO. wimnep. 


WORKS, S. E. CORNER HERR STREET 


AND PENNSYLVANIA CANAL. _ FAARRISBURG, PA. 


-MANUFACTURERS OF...... 


COILS. AND BENDS 


Of Wrought Iron Ping. tl FOP 166 Makino 


"Sora noieat 2S and Refrigerating 


CHEMICAL WORKS, FEED-WATER HEATERS, 
































































































BLAST FURNACES, EVAPORATING LIQUIDS, 

















AMMONIA MACHINES, SOAP WORKS, ETC. 














—=IRREGULAR PIPE BENDING A SPECIALTY —-——— 












































AMMONIA BOTTLE, 


AmMonIA. BOTTLES. OR. FLASKS. WITH. WELDED. HEADS 


STRAIGHT OR CONCAVE 





-_ 





., ICEea RN REFRIGERATION .°. (NOVEMBER, 1891. 


New York Coal Tar Chemical Co. 


10 WARREN ST., NEW YORK. 


*_+4-MANUFACTURERS OF——H—» 


ABS ONE ae ee 


ANHYDROUS AMMONIA 
AQUA AMMONIA 


FOR REEF RIGH RATING Rett Osis: 











THE FLECTRIC PIPE BENDING (COMPANY 


HARRISON, N. J. 


ARE NOW PREPARED TO FILL ORDERS FOR 






Dil ee] eos IROROISRIARIME ere 
Z\G-ZAGS, VA >: The work is done by the THOMSON ELECTRIC 
IRREGU IAR SHAPES _ WELDING AND HEATING PROCESSES, thus giving 


OF ANY SIZE AND LENGTH—2< 


_ greatly superior results to any of the old methods. 





 IRARERERA NO BURNT OR 
No injury from overheating, Welds and | = WO EECTIVE WELDS. 


Bends as sound as the rest of the pipe. All 


work promptly executed and guaranteed. NO SGA eb 


as ELECTRIC PIPE BENDING COMPANY, 


HARRISON, N. J. 
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The 2 National Ammonia Go. 


5 LAUES ONO SIEIENE IONS WE LUNGOY TAUGEAT. 


Our Ammonias LIQUID ANHYDROUS AMMONIA We are the 

are the Largest 

Recognized Standards Manufacturers 

of Quality. AND AQU A i MMO N | | (ALL STRENGTHS), in the World. 

Use Our Brands and es —————— Send your Orders to 


eee For Refrigerating and Ice Machines. pane 


Best Results Sas ES Get Prompt and 
with your Machines. GENERATL-ORE IC mos -S ab, eeyea: Ss, Mo. Satisfactory Service. 





42> Our Ammonia can ww had of the following ee eM 


New YorK— are De anVverene Refrig. M. Ce : BurFALo—Kast Copper & Sheet Iron Co. 5 Kansas Ciry—Henry Menderson. 
. M. Schwenke : St. Louris—Mallinckrodt Chemical Works : CuicaGo—A, Magnus’ Sons. 

M: alline ee roc 7 Che mical Works : Larkin & Scheffer. ; Fuller & Fuller Company. 
PHILADELPHIA—Theo. J. Goldschmid. 3 CINCINNATI—Herman Goepper & Co. ; MILWAUKEE—The Chas. Baumbach Company. 
BALTIMORE— Wm. Mirche 1 : CLEVELAND—Benton, Myers & Co. 5 San Francisco—Herrmann & Com any. 
WILMINGTON—Delaware Chemical Co. : DeETRoIT—Michigan Ammonia Works. PORTLAND, ORE.—Snell, Heitschu & Woodard. 


Metke =" 26" AQUA AMMONIA 
Containing 29 4 per cent oF Ammonia. AND REFRIGERATING PURPOSES 


GENERAL OFFICES +-— 


© 245 BROADWAY, NEW YORK. 


Tue CLEVELAND ANHYDROUS AMMONIA WORKS 


THOS. FILESHER, JR., Proprietor. 


MANUFACTURERS , 70 E. Prospect St., 
mines rune... Anhydrous Ammonia. CLEVELAND, 


A. Ll, CAVEN. 











WM. B. SEVERN. 


lea) Ei ERN Se, GARNET IN: 


MANUFACTURERS OF 


sees Tiguid Anhydrous Ammonia 


MANUFACTURED FROM SULPHATE OF AMMONIA ONLY. 


WHITE MILL, N.S. orice: ABN, Delawaré Ave., PAILADELPHIA. 


Gre ©): WOIOILIFIONRI Dy Manufacturer of all kinds of 


k 
, Gétar Vals, Tanks, i Wate Tanks, Railfoad Tanks | 


In sending for estimates, state if measure- FOR IGE FACTORIES, 
prmenera re iiaideor and thick COLD STORAGE HOUSES 


ments are ins ide or outs side, and _ thick nes 
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RAILROADS, PAGKERS, 
gt wood desired ++ nas ee CHEMICAL WORKS, ETC. 


’ 2240, 2242 and 224% North 9th Street, PHILADELPHIA, 
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THE LAIDLAW & DUNN CO. 


| McGOWAN PUMP CO. 
(ECLIPSE PUMP MFG. CO. 









Noes PURCHASERS OF 


MANUFACTURERS OF 


BRINE 
ay OU MPS 
TERY G) —————S——— 


BREWER) 
AND PUMPS FOR ALL PURPOSES. 


CINCINNATI, OHIO. 


AOS 
LIQUID . _ PUMPS 


ICE MAKING AND 
REFRIGERATING PLANTS 


Sialldar Throne 


FOR USE IN 












These instruments are es- 
= pecially adapted for purposes 
=\ named; have metal dials, either 


|ce Machines, 
Refrigerators, 


Brine Tanks, 








These Pumps are made very heavy : ; 

« Ammonia Hl 9 = : sent coe 
and guaranteed to work smoothly s es iron Pe stee oe oO 
ak roe = Ci i sul ace where used. 
against 300 pounds pressure to the < Circulating Pipes, P 





square in INCH el gol ee eee 


VALLEY PUMP GO 


EASTHAMPTON, MASS, 


‘DEAN BROS. 


otéal Pump Works - 


INDIANAPOLIS, IND. 


BOILER FEEDERS, BRINE PUMPS, 
DEEP WELL PUMPS, SINGLE AND DUPLEX PUMPS. 


Etcem Ete: 


b SEND FOR PRICES, ETC. © 
STANDARD THERMOMETER CO. 


PEABODY, MASS. 


New York Office, 18 Cortlandt St. Boston Office, 70 Pearl St. 











DUPLEX WATER SUPPLY PUMP. 


id 















GN 
, 
=) 
5 
O° 
i 
x 
E 
q 
oO 
ax 
e | 
rs 
2 || 
ie 
ld | 
. 0) 
DEAN BROS — Oe 
INDIANAPOLIS Es 





MOKJZONTAL AMMONIA PUMP, VERTICAL AMMONIA PUMP 


NOVEMBER, 1891.) en ose AUN Deemer Ey Eel Gris Rev Aulal @)iNaees 253 


TRE DEANE ote PUMP Co. 


= ———HOLYOKE, MASS.————} 
BRINE PUMPS, 


Se l EA AM TANK PUMPS, ETG. 
Dp | PUM p IPS For Io¢ Manufacturing Machineru 
For full information and Illustrated 


Catalogue; write sce eas “en cts 








AMMONIA PUMPS, 








FOR EVERY SERVICE. 





oe DEANE STEAM PUMP GO., Holuoke, Mass, 


‘ Er bantu, | SUMP 
: = 
| 


» 
U 
OQ}: 
© 
Ol 
A 
v 
a 
LZ. 
a 








ARTIFICIAL, WwW 
ICE COMPANIES 7S 


BREWERIES 
22COLD STORAGE 
WAREHOUSES 


PUM ease 


For all Purposes. 





)1165 


con's 








TOS 


Patent — 






SEND FOR CATALOGUE TO 


EPPING, 
OARPENTER 
‘K 60. LIMITED, 


2410-2420 Penn Ave., 


Py 


wy 























Well 











Strainers § 


STEAM PUMPS. wa 


LAWRENCEBURG, IND. 


FOSTER'S 2" .. a OSTER PUMP WORKS 


Successors to WILLIAM FOSTER 


MANUFACTURERS OF 


PATENT IMPROVED 


oTEAM PUMPS 


excersion ROTARY PUMPS, 


Beer and Mash, Boiler Feed, Tank, Air, Deep 


Well ¢ and Artesian Well Pumps. 


anioae st. BROOKLYN,N.Y. 


‘The eh ater this Pump are, its ex 
tra long double stuffing ays x, whic a is so 
arrange ed that any leakage from first stuff- 
» sections, so as to be e aaily replaced when 















































\ A 
rs = »x is carried back into the suction again. It has extra hard _— = en sre rd, WHICH is made in tw« 
ammonia partof piston rod is worn out, and without necessitating the removal of the steam portion of rod. 


254, , IGE AND RErPRIGER ATION: NOVEMBER, 1891. 


FRERF & FRERIGRS GAEMIGAL Ge 


la ORES 2 VLG) 


-MANUFACTURERS OF —— - ene 


Liquid Aniudrous Ammonia f°] 26° Ammonia — = 


ABSOLUTELY DRY, PURE 5 
AND UNIFORM ALL THE 
YEAR ROUND eee % 


All our Ammonia is made from Sulphate Ammonia only. Large capacity, best qualities and quick shipments. 


pPECIALLY BUR 
FOR ABSORPTION . 
ae 











No. 8 LINDE COMPRESSOR 


100 TONS CAPAOITY. 


~~ THE FRED. W. WOLF CO. 


560 North Halsted Street, GHIGAGO, ILL., U. S. A. 





FOR ICE FACTORIES, COLD STORAGE HOUSES, 


CORRESPONDENCE 





BREWERIES AND PACKING HOUSES... .. 7% SHOITED 


OVER 1300 MACHINES IN ACTUAL OPERATION. 


Oe 


— 





neering) oll ne é : 


lek ies a erie 





ICE MAKING IN WILMINGTON, DEL. 


PEN AND PENCIL SKETCHES OF THE DIAMOND ICE CO.’S MODEL 
ESTABLISHMENT—DETAILS OF THE PLANT—HISTORY 
OF THE COMPANY. 





The ice making establishment of the Diamond Ice 
Co., Wilmington, Del., is in many respects deserving of 
special notice and comment in ourcolumns. The writer 
was recently granted the opportunity and every facility 
for a thorough inspection of the establishment, while in 
operation. He was not only 
deeply impressed with the 
thoroughness of the system 
pervading every department 
and detail of the work, but 
also with the economy dis- 
played in harvesting and 
handling the product, and the 
remarkable clearness and pur- 
ity of the ice. We have en- 
deavored to illustrate this 
latter fact by presenting the 
portraits of Messrs. Warner 
and Dorr, as seen through 
fourteen inches of solid ice. 
These are fac simile reproduc- 
tions of original photographs. 

The factory is worked 
upon what is generally known 
as the plate system, with 
some very important modifi- 
cations. The ammonia is ex- 
panded through continuous 
coils 1,200 feet in length, from 
the liquid anhydrous, at a 
pressure of 180 pounds, toa 
Saseeat sa pressure of ten 
pounds. The gas is compressed with ordinary com- 
pressors, carried through the condenser, liquefied, and 
again passes through the freezing coils as above de- 
scribed. No salt or brine is used, and the coils make 4} 
of a ton per day ordinarily, with a freezing surface of 
280 square feet, the temperature of the ammonia in the 
freezing coils being generally 6° to 8° below zero. 

Water is kept in circulation constantly, being dis- 
charged by the vats at the bottom, running out at the 
top, and passing through filters on its return to the 
tanks. This constant filtration and sucking of the water 
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E. T. WARNER, WILMINGTON, DEL. 


$2.00 PER ANNUM. 


through the filters brings it in contact with a partial 
vacuum, and deprives it of a large percentage of air that 
is natural to water, which is one reason why the ice is 
perfectly clear. We believe this process is a new one, 
and that this is the only factory in the United States 
making ice in this way without brine. 

THE ENGINES AND COMPRESSORS. 

The compressors are two in number. The smallest, 
which is used in conjunction with larger on same sys- 
tem, is of the vertical type, is compound condensing, 
16-inch diameter of high pres- 
sure cylinder and 30-inch di- 
ameter of low pressure cylin- 
der,and 16-inch stroke, having 
jet condenser. Both high and 
low steam cylinders are sur- 
mounted by compound am- 
monia_ cylinders, whose 
pistons are 9x15$ inches 
respectively, and might 
be termed» > itrunk “~.pisi- 
tons. The ammonia and 
steam pistons are secured to 
same rods, and between cyl- 
inders are suitable stuffing 
boxes for each. This com- 
pressor runs up to eighty-five 
revolutions on occasion, and 
turns out about twenty-five 
tons of ice perday. Average 
speed this season has been 
about seventy revolutions, and 
twenty tons of ice product. 

The horizontal compressor 
has engine of Corliss type, 
high pressure cylinder 16-inch 
diameter, and low pressure 
cylinder 30-inch diameter and 36-inch stroke. The high 
and low drive on to cranks on each end of crank shaft, 
and the two double-acting ammonia cylinders, which are 
also worked compound, are placed tandem to the steam 
cylinders; the 17-inch initial or low pressure being be- 
hind 30-inch steam cylinder, and the 11-inch delivery on 
high pressure being behind 16-inch steam cylinder. The 
return ammonia gas is drawn into 17-inch cylinder, and 
delivered aan, too feet of 3-inch pipe in form of a 
worm coil, which is submerged in running water, into r1- 
inch cylinder at about seventy-five pounds pressure, from 
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which it goes to atmospheric condenser on roof, which is 
of the Buffalo Refrigerating Machine Co. pattern, of 
Buffalo, N. Y., and contains 8,000 feet of 1}$-inch pipe, 
divided The 


ammonia condensers is drawn from the Brandywine 


into ten sections. water for surface and 
creek by rotary pumps, the maximum temperature of 


water being 85° in warm weather. This compressor at 
sixty revolutions has a capacity of fifty-five tons, and at 
the usual speed of forty-seven has made forty-five tons 
this summer. 

Edson’s ammonia pressure recording gauges are used 
for both back and condensing pressures, and are consid- 
ered invaluable. Steam recording gauges are also used, 
which has insured an even and economical operation of 


plant in connection with damper regulators. 
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tory lot is 400x170 feet, and besides tank house, engine 
and boiler house, offices and stables, has ice storage 
houses for 1,200 tons. The loading platforms have 
spaces for eighteen wagons to load at same time, and ice 
runs to all parts on iron tracks requiring very little hand- 
ling; washing platforms are also provided, and wagons 
are washed twice and sometimes three times a week. 
From May 1 to September 1 this company have man- 
ufactured nearly 10,000 tons of ice. Daily measure- 
ments of ice in tanks is made,and increase computed on 
printed forms for the purpose, and a monthly tabulated 
statement kept with the daily reports on file. In this 
way all of the system is kept up to its highest efficiency. 
System is pursued in everything as far as practicable, and 


it is found that employes are rather inclined to prefer it 





INTERIOR VIEW OF FREEZING ROOM, 


In this connection we show diagram, which is a fac 
simile of the records made by both engines and com- 
pressors on August 26 last—an average showing. 

BOILERS, PUMPS, ETC. 
The 


power each, furnish steam for all purposes, besides com- 


boilers, two horizontal tubulars of rtoo-horse 
pressors; a small 20-horse power vertical engine, which 
drives rotary pumps, power pumps for feeding boilers 
and those for circulation of water in tanks, and also 
steam for ice cutters. The consumption of coal is claimed 
to be about ten pounds per 100 pounds of ice made. Coal 
is brought to the wharf, near boiler house, in barges, 
and does not entail further handling after unloading. 
DELIVERY FACILITIES. 
The teams number nineteen double and one single, 


and stable contains forty-one head of horses, The fac- 


DIAMOND ICE CO., WILMINGTON, DEL. 


to the hap-hazard style, which so often causes friction 
between the hands. 
THE FREEZING SYSTEM. 

The house is 180 feet long and forty-seven feet wide, 
built of wood, double sheathed on sides, with felt paper 
between courses,is about thirty feet to peak of roof, which 
is slate. 

The tanks are built on stone foundations, and are 
twenty-nine feet long, inside measurement, and eleven 
feet deep. Those having eight freezing cells are eleven 
feet three inches wide, while those having six freezing 
cells are seven feet ten inches wide. All timber used in 
construction of tanks is of the best yellow pine, and is 
put together ship fashion, ¢“ ¢., seams are reamed, 
caulked with oakum, and leaded, then thein,sides given 


a good coat of pitch. The plan pursued in the con- 
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struction of tanks was to make each of the twelve sepa- 
rate and distinct from its neighbor, so that if by any 
possibility a leak should occur it would not occasion a 
loss of water except in the tank it occurred in. To ac- 
complish this it was of course necessary to carry the 
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cago, from which it goes into a fore-cooling tank 25810 
feet deep, above the top of tanks. This water is about 35° 
when run into freezing tanks, and is cooled by return gas, 
which passes through it in a coil of 5-inch pipe 300 feet 
long, lengths joined by cast iron return bends, and joints 
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bulkheads (rox10 Y. P. bolted together) below the floor 
of tanks and through ends. This arrangement has been 
found to be very satisfactory, and as the posts which 
carry the overhead track for crane rest upon tank foun- 
dations, they were placed on center lines of bulkheads, 





LOADING PLATFORM DIAMOND ICE CO.’S WORKS, WILMINGTON, DEL. 


and bolted to them, making a very strong construction. 
Water for ice is secured from city service, and is put 
through a 48-inch Jewell improved filter, made by 


the O.H. Jewell Filter Co.,73 and 75 W. Jackson St.,Chi- 


A. L. DORR, THROUGH FOURTEEN INCHES OF ICE. 


made with gum rings, as are all ammonia‘joints in use. 
The circulation of water in process of freezing is 
carried on continuously in all tanks, overflowing at one 
end into an insulated box through which it runs across 
ends of tanks, and pitches toward large tank on lower 
floor, where it is 

drawn away by a 
power pump through 
two Jewell filters,and 
then returned to freez- 
ing tanks, being de- 
livered at bottom at 
opposite end from 
Where it 
The 


washed 


overflows. 
filter is 


twice 


initial 
out 
every twenty-four 
hours, and the other 
two three times, or 
once each eight hours 
Each filter has a ca- 
pacity of 50,000 gal- 
The 


are 


lons per hour. 
plates or cells 


what may be called 
dry, being direct ex- 
pansion, and no brine 
used at all. Each cel}, 
of which there are eighty-eight in all,contains 255 feet of 
11-inch pipe, and are connected by fours, 7. ¢., 1,000 feet 
of expansion coil to each feed cock. The coil surface pre- 


sented is 9x13 feet, while the plates (4-inch thick) which 
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cover them are 10x14 feet; the spaces between pipes is 
filled in with wood, the whole secured together by bolts. 

The harvesting 
loosened from the plates, by hot gas passed through the 


is done at night. After the ice is 
coils in the cells, it is hoisted out by an 8-ton crane 
built by Wm. Sellers & Co., Ltd., 
being furnished it by rope running the length of build- 
ing. The carried to tables raised toa 
nearly vertical position by an ingenious mechanism, and 


Philadelphia, power 


ice blocks are 
lowered on to shelf upon table. The crane is cut loose, 
and table brought to horizontal, when the large 10x14 
ice cake, weighing sometimes as high as 8,000 pounds, 
according to thickness, is cut up into blocks 2222 


inches with steam cutter, which cuts through the whole 


depth, giving blocks of uniform size, and with square 
edges, a great advantage when storing in house or cars, 


also in wagons, as the jarring of the ice by fitting closely 
together, and loss from melting are reduced to a mini- 
mum, it being harder for air currents to get through. 
On double days the harvest is frequently as high as 120 
tons in eight hours, employing four men and a boy to 
run crane, besides foreman of gang; four men in ice 
house when storing is done completes the force. 

The steam ice cutter used is the invention of Mr. 
Lea Pusey, president of the company. It is simply an 
arrangement of fine copper pipes passing steam through 
the dis- 


quantities. 
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them in sufficient quantities to be condensed, 


charge from them being only water in small 
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AND COMPRESSOR CARDS, DIAMOND ICE FACTORY. 


This apparatus, of which patent is applied for, is com- 
petent to cut up four tons of ice in twelve minutes. 
HISTORICAL. 
in Wilmington 
Pusey. 


The 
menced in 


manufacture of ice 
1886 by Mr. 
was the 


was com- 
Lea The system pur- 
pumping it 
Six 
plates were used, and an output of about four tons per 
day obtained, The next year six more cells were added, 


sued cooling of brine and the 


through cast iron plates with passages in them. 
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bringing the output to eight tons per day. The small 


compressor had but one 9x15$-inch cylinder. In 1888 
Diamonp Ice Company. 
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SAMPLE DAILY REPORT, DIAMOND ICE CO, 


another cylinder was added, engine compounded and 
fourteen more freezing plates added, making twenty-six 
In the fall of 1889 the Diamond Ice Co. was in- 
corporated,and at once set about improving and increas- 
ing the capacity of plant, 
tons in 18go was obtained. 


in all. 


and an output of thirty-five 
During the fall of 1890 and 
spring of 1891 the plant was placed in its present com- 
plete condition, with an output of sixty tons per day. 

The Diamond Ice Co. consists of Messrs. Lea Pusey, 
president; E. T. Warner, vice-president and manager; 
A. D. Warner, secretary and treasurer. 

BIOGRAPHICAL. 

The success attending the efforts of the Diamond Ice 
Co. in constructing and operating a model ice factory is 
in a large degree due to the ability and practical skill of 
Mr.A.L.Dorr, the general superintendent of the works. 

This gentleman has had much experience of a prac- 
tical and scientific nature with ice making and refriger- 
ation generally. He was for four years, ending in 1878, 
connected with the motive power department of the B. 
& A. R. R. at Boston, thenin charge of A. B. Under- 
hill, superintendent. 
a position as draughtsman and constructing engineer 
with the Ingersoll Rock Drill Co. He then spent two 
years in Chicago with the M. C. Bullock Manufacturing 
Co., and one year with Crane Bros. as superintendent 
He was then recalled to New 
York by the Ingersoll Rock Drill Co.,where he remained 
until the spring of 1887, when-he was sent to Danville, 


Upon leaving Boston he accepted 


of outside construction. 
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Va., to take charge of Smith plate system plant. In 
the spring of 1889 the Diamond Ice Co. offered him his 
present position. In r8go and 1891 the present direct ex- 
pansion system was erected for this company under his 
direction. 

Mr. Dorr is a thorough master of the business of ice 
making, and enjoys the confidence of his employers to 
the fullest extent. He is very methodical and systematic 
in his work, and this accounts for the very practical sys- 
tem of records and daily reports which he has introduced 
in this factory. A fue simile illustration of one of these 
daily reports is shown in this connection. 


ELECTRIC PIPE BENDING. 


Every operator of an ice making or refrigerating plant 
understands the value of perfect piping, with few joints 
and no leaks; for leaks of ammonia gas are not only 
detrimental to health, but destructive of the product in 
ice, or the contents of the cooling room, as well as ex- 
pensive in renewing wasted charges. The production 
of pipes and coils is, therefore, a most interesting pro- 
cess in connection with refrigeration, and in order to see 
it at its best,the writer recently made a visit to the works 
of the Sampson Steam Forge Co., Chicago, where the 
manufacture of bends and coils for ice and refrigerating 
plants is made a specialty. The process begins with the 
pipe as received in straight lengths, 11-inch diameter, 
whichare first balled, using a 1%-inch steel ball, which is 
run through the pipe in order to ascertain the condition 
of the unseen interior of the pipe. The balling, of 
course, instantly discloses any defects, such as interior 
scale or projections or imperfect diameters. Should these 
appear, stopping the movement of the ball, they are 
remedied by forcing the ball through; or, should this be 
impossible, the length is rejected. The pipe, having 
been balled, is then sent to the forge and heated for 
bending, which is done on a machine, which looks simple 
enough, but is, in fact, the result of the experience of 
many months of trial, and consists of a simple system 
of wheel-like jaws and levers as the mechanical forces, 
which are guided by the eye and the hand of the expert, 
who, with them, molds the pipe into any forms required. 
The bent pipe is then again balled to test the diameter 
of the bend, and, if it proves true, it is ready for weld- 
ing; if not, the defect is remedied or the piece rejected. 

The most interesting step of the process is the weld- 
ing of short lengths to make one continuous pipe of any 
required length, which is done by this company by the 
electric process. The machinery consists of an engine 
and 60-horse power dynamo, and the welder. The latter 
“occupies a floor space of about 2% x4 feet, the visible 
parts being simply two sets of triangular jaws to hold 
the pipe ends, and a series of insulated wires conveying 
the current of electricity. The pipes, cold, are placed 
in the jaws, end to end, and the current of electricity 
turned on. Soon the ends begin to heat to a red, then 
to a yellow—almost to that point of melting where the 
metal begins to run. They slowly creep together, and in 
less time than it takes to tell it, the weld is finished, the 
process consuming probably less than a minute, and so 
perfect is the union that, while the joint itself is visible, 
the actual point of junction is absolutely indistinguish- 
able, the two pieces of pipe having in fact become one, 
as completely as if originally so made. The pipe is 
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then again balled, for though failure by this process to 
weld to a perfect diameter is extremely rare, it may 
occur, and the test is made. Then fol- 
lows the This test is made 
The pipes are immersed in a bath of 
clear water, and connected with a double-cylinder air 
compressor, which compresses atmospheric air to 600 
pounds per square inch. 


invariably 
test for possible leaks. 
by air pressure. 


Under this pressure (which is 
about two-and-a-half times the pressure of ammonia 
gas, as carried by refrigerating pipes), should there be 
any defect in the pipes (as frequently does appear), it is 
detected by the fine air bubbles which come up through 
the water to the surface. Every foot of pipe is critically 
examined, and wherever the bubbles appear, showing 
even the most minute leak, that part of the pipe ‘is 


marked for rejection. It is cut out, a new piece welded 


in, and the air test repeated until no further leak can be 
detected. Then, and not till then, the coil is marked 
“OQ. K.,” and is ready to ship. 

It will thus be seen that the system insures absolute 
perfection in piping; and, on this account, the above 
company have been awarded the contract for 800 coils 
for the Chicago Cold Storage Exchange plant, which 
plant is to cost $2,000,000 when completed. 


NEW BOOKS. 


‘““Key To STeAM ENGINEERING.” A thorough and exhaustive 
catechism of the steam engine and boiler. By W.R.B., M. 
E. Also the Combustion of Coal Chemically and Practi- 
cally Considered. By H.S.W. Boston: 1891. The Mason 
Regulator Co., 10 Central street. Price, 30c. 


This is the second edition of this little work (just the size 
for a coat pocket), into which, in the form of questions and 
answers, is compressed the information contained in half a 
dozen volumes, which, however learned and valuable, fail 
of their purpose—the education of the engineer — because 
their information is conveyed in technical and algebraic terms. 
In this little work the information is clothed in plain, every-day 
English, avoiding tables, terms, etc., not readily understood. 
For the uses of the engine room is almost invaluable, being 
complete, as well as accurate, and based on the best and latest 
authorities. It is handsomely printed and bound, and should 
be in the hands of every steam engineer. 


For the con- 
By ‘‘One Who 
The Mason 


**CoMMON SENSE IN MAKING AND USING STEAM.” 
sideration of proprietors of steam plants. 
has Paid for His Experience.” Boston: 1891. 
Regulator Co. Price, 25c. 

This volume of sixty pages, by Wm. H. Bailey, M. E., of 
Rochester, N. Y., is designed for the information of proprietors 
of steam plants; and its suggestions cover the entire subject, 
the topics discussed being as follows: How to select an engine 
and boiler; its location; arrangement of parts; boilers; fur- 
naces and fuel; feed water and apparatus; boiler compounds, 
skimmers and automatic attachments; engines; lubricants 
and lubricators; engineers and firemen; contracts and guar- 
antees ; convenient rules, tables and facts; brief items of infor- 
mation ; and embraces a very ample index. The writer’s expe- 
rience covers some thirty years in every capacity, from fireman 
to contracting engineer and owner. His style is terse and clear, 
and his ideas cannot fail to benefit those whom he addresses, as 
he discussed just the facts every owner wishes to understand. 


” 


‘“*THe Hercules BLuE Book, No. 1.” A Catalogue. 
and Aurora: 1891. The Hercules Iron Works. 


This is the new catalogue of ice making and refrigerating 
machinery made by the above company. It contains not only a 
large number of handsome illustrations of their machinery, and 
full information regarding them, but also a large amount of 
matter relating to refrigeration in general, in all its applications, 
which is not only interesting, but valuable and very suggestive 
of new applications by owners. 


Chicago 
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ARTIFICIAL REFRIGERATION. 


A CHRONOLOGICAL STUDY OF ITS DEVELOPMENT—THE ICE MAK- 
ING MACHINES OF JACOB PERKINS, OF PROF. 
TWINNING AND OTHERS. 





BY AUGUSTE J. ROSSI, B. S,., C. E. 


[Continued from October issue, page 192. | 


Having thus described the different principles on 
which artificial refrigeration is based, and examined the 
first attempts made to apply the simplest of them, we will 
proceed now to a chronological and succinct. review of 
such patents, taken in the United States or elsewhere, 
as more particularly involve the direct and practical ap- 
plication of the distinct methods enumerated. 

America can claim the credit of having originated the 
first device which can be called an ice machine. It was 
of this class we have called the sixth method, in which 
the refrigerating effect is obtained by the evaporation of 
a volatile liquid and the subsequent condensation of its 
vapors under pressure and cooling. 

THE INVENTION OF JACOB PERKINS. 

As early as 1834, Jacob Perkins, an American, well 
known by other inventions, patented in England the 
principles of sucha machine. His arrangement consisted 
of a vessel immersed in water, from which ether was 
pumped as vapor into another vessel, the condenser, and 
therein recondensed by the pressure produced by the 
pump and the cooling obtained by circulating water ex- 
ternally to the condenser, the restored liquid flowing 
back of itself into the exhausted vessel. Around this 
vessel ice was collected, which had to be broken off or 
otherwise detached. Though capable of small uses, as 
constructed the apparatus was not introduced into prac- 
tice, but the description of Perkins, its critical examina- 
tion of the conditions of the problem, covered the fun- 
damental principles of this method of refrigeration, and 
paved the way to future discoveries. 

PROF. T'WINNING’S PATENTS. 

Following the invention of Perkins was that of Prof. 
Twinning, of New Haven, another American, who can 
be said with justice to have been the first one to have 
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combined a really practical device for the production of 
ice with economy and on a commercial scale. It was 
patented in England in July, 1850, and later on, in 1853, 
in the United States. The patent covers, under certain 
modifications, all the practical machines since operated, 
whether in this country or in Europe, by the evaporation 
and restoration of volatile liquids; and as such its de- 
scription can be taken as applying, in all the principal 
features, to the apparatus of this class of our day. 

‘«The inventor explicitly describes four distinct and 
simple modes of combination, by means of which an ex- 
haust vessel, the refrigerator, or expander, an exhausting 
and compressing pump, a condenser, or restorer, cooled 
by a circulation of water, may be apphed to the manu- 
facture of ice in bulk.” The cold produced by the evap- 
oration of the volatile liquid in the refrigerator under the 
action of the pump was applied by Twinning ‘either 
directly to coo! substances or to make ice,” the exhauster, 
or refrigerator, being specially constructed for such pur- 
poses; or ‘‘indirectly, to cool an uncongealable brine, in 
which were placed the vessels containing the water to 
freeze, or which could be used for any other purpose of 
refrigeration.” 

All these modes of operating are fully described in 
the invention of Twinning; in fact, he anticipated in prin- 
ciple all that has been done since. Improvements in 
the device to obtain the same results in the most eco- 
nomical and satisfactory manner, the substitution for the 
ether of other liquids to generate the cold have formed 
the basis of very valuable subsequent patents, but the 
main conditions of the problem had been thoroughly and 
scientifically discussed by Twinning. 

His first experiments were made as early as 1848. 
In a memoir published by him in England, he states 
that ‘‘one pound of ether, by its evaporation, is adequate 
to produce 1} pounds of ice from water at 32° F., be- 
sides cooling down the ether to 28° F.” He determined 
completely the proper surfaces of cooling of the water 
and of the condenser necessary for the production of a 
given quantity of ice, the mechanical power required to 
operate the pump; in other words, the real data of the 
question, as far as they related to ether. His first ma- 
chine had a capacity of one ton of ice in twenty-four 
hours. The protracted experiments made with it were 
so successful and thorough that Twinning was asked to 
prepare estimates to establish, in New Orleans, a plant 
of a capacity of eighty tons daily. He estimated ‘‘ the 
total cost at $160,000, with machinery complete, build- 
ings and grounds; and the daily expenses, maintenance, 
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fuel, wages, oil, repairs to machinery and_ building, 
ether and all contingencies, at $120 per day, to which he 
added $26.30 per day for interest at six per cent on the 
investment, bringing the total daily cost, for eighty tons, 
to $146.30, or $1.83 cents per ton.” These figures are 
remarkable, and if we quote them verbatim from the 
memoir of Twinning (as reproduced by Prof. Barnard, 
of Columbia college) it is because they are instructive 
in a history of refrigeration, as showing how complete 
and practical had been the studies of Twinning on this 
subject. Making proper allowances for the time at 
which these calculations were made, and the little effi- 
ciency obtained then from the steam engine and boiler, 
they come almost within the limits of modern calcula- 


tion. The scheme failed, owing to the timidity of capi- 
talists. Had it been carried through, artificial refriger- 


ation would have taken at as early a date as 1880, the 
prominent place it has assumed since in the industries of 
our day. 

The regretted Prof. 
Columbia college, commenting on this subject in 1867, 


Barnard, late president of 


says: ‘It cannot be too much regretted that an inven- 
tion of such merit and importance, of which the sound- 
ness and economical value had been so fully demon- 
strated, both theoretically and experimentally, should, 
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through the apathy or timidity of capitalists, have been 
permitted to be neglected in the country in which it orig- 
inated until foreign enterprise had seized upon it and 
developed it into a great industry.”’ 

We 


Twinning’s patent. 


give above a scheme (Fig. 1) illustrating 

AA is the refrigerator, or exhauster, which is filled 
to about three-fourths of its height with the refrigerating 
This vessel is properly insulated to 
In the cavities B B Bof the 
vessel 4 are placed the molds J/ J/ containing the water 
to be frozen. 


in order to obtain an intimate contact with the cooled 


liquid, the ether. 
avoid losses by radiation. 


These molds fit loose in the cavity 4, and, 


surface of the latter, a very small quantity of strong 
brine is poured in B B. P is the exhausting and com- 
pressing pump, provided with proper suction and dis- 
charge valves, and which, exhausting the vapors given off 
by the volatile liquid of 4A, through the pipes C C, com- 
presses them through the pipes Y P into a tubular con- 
denser £ cooled by a circulation of water *#. The re- 
stored liquid, accumulating at the bottom of the con- 
denser by the liquefaction of the vapors under cooling 
and pressure, is constantly returned by the pipe 44, pro- 
vided with a regulating cock A, to the exhauster, or re- 
-rigerator, 4, thus rendering the operation continuous. 


Se Coe 2AND. REFRIGERATION -°. 


261 


The evaporation of the liquid in 44 under the exhaust- 
ing action of the pump / produces an intense cold 
which, transmitted by direct contact to the sides of the 
cavities 44, and, then, indirectly through the strong 
brine they contain to the molds J/J/, soon freezes the 
water in these molds. In the machine of Twinning the 
blocks of ice had a volume of about one-half cubic foot, 
being six inches thick,and weighing about twenty-five to 
thirty pounds each. 

In the second and third arrangement described by 
Twinning, and employing essentially the above freezing 
combination, he anticipated two patents subsequently 
taken: an) the? United States; “one by Ts CS. Lowen 
1867, for the use of hquid carbonic acid instead of ether; 
and the other covering a disposition which was practi- 
cally apphed in Ohio, at Cleveland, in 1855, ina machine 
It is 
the mode which was adopted and employed extensively 


producing one ton of ice in twenty-four hours. 


and on a large scale in England. 

In a fourth arrangement described in the original 
patent, Twinning used, instead of the vessel 4 as ex- 
hauster, a tubular refrigerator connected with the double- 
acting pump; the restored liquid in the condenser being 
returned as before to the refrigerator, which was im- 
mersed in an uncongealable brine contained in a tank 


GB MWetBod ( Cwinning) 
Fig.A 


This brine, made intensely cold by 


properly insulated. 


the evaporation of the volatile liquid in the interior of 
the refrigerator, was pumped by an ordinary liquid pump 
into a separate tank, wellinsulated, containing the ves- 
sels in which the water was to be frozen ; the brine cir- 
culating around these vessels producing a cooling action 
and being returned by the same punp to the refrigerator 
tank, to be there restored to its original temperature by 
passing through the tube of the refrigerator, inside of 
which the cold was produced by evaporation of the liquid 
ether it contained. For large productions this was ob- 
viously a preferable arrangement. 

The scheme in Fig. 2 illustrates this disposition, if 
not in its details exactly as used by Twinning, at least 
embodying its essential features, and it can serve as a 
model of disposition of this class of machines. 

P is the exhausting and compressing pump, which 
can be placed either vertically or horizontally, and which 
can receive its motion from a steam engine directly or by 
belt, or from a water wheel, in general from any motive 
power whatsoever. 2 is the refrigerator, C the condenser. 
7 is the tank containing the refrigerator, and filled with 
an uncongealable brine ; #the small pump which, taking 
the cold brine from 7, pumps it through pipes cc, in the 
freezing tank X,filled also with strong brine,in which are 


es ICh Are 


immersed theice moldsl’l’, and returns it by pipes f/f to 
tank 7, 


where it is cooled again to return to tank 7, 


forcing it through the tubes of the refrigerator> 
and so on. 

In case of limited productions of ice the molds VV 
could be disposed around the refrigerator 2, in the small 
tank 7, as shown in dotted lines in drawing. 


THE GORRIE PATENTS. 
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We give in Fig. 3 a scheme illustrating the general 
mode of working of such machines. 4 isa large double- 
acting force pump taking the atmospheric air from out- 
side and compressing it to the proper pressure; / is the 
cooler, an iron or copper coil around which water is 
caused to circulate, and which receives the heated com- 


pressed air through the pipes / /. In the Gorrie 
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air is first mechanically compressed to a fraction of its 
original volume, thereby being heated, and then, while in 
this state of compression, 1s passed through a cooler or is 
otherwise cooled so as to restore its original temperature, 
and afterward, when so cooled, allowed to expand in 
working on a piston, this expansion producing an intense 
cold. The expanded air, now at a very low temperature, 
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and es 


aping from the cylinder, being discharged either 
directly in brine, with which it intermingles and thus cools 


, “s ; , ‘ fs s . 
(as was the case in the Gorrie machine), or received ona 


channel forming the 


sides of a metallic refrigerator, or 
vessel containing brine, in which are immersed the ice 
molds. or 


the brine, 


once cooled, can be used for 


any 
other purpose of refrigeration, or the cold air escaping 
from the expanding cylinder can be also used directly 
for cooling purposes. 
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Sema Volatile liq ols. 
Fig. 2 


machine the air was cooled, besides, during the com- 
pression itself by an injection of water in the cylinder 4, 
a small pump, not shown in drawings, being used for such 
purpose. From the coil P the cooled air passes into a 
reservoir &, having a capacity representing twenty to thirty 
times that of the pump 4; this receiver FR acts as a 


regulator of pressure, and init the cooled airis compressed 
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to the amount of compression obtained in A. It is 
provided with a cock at the bottom (wherever an injection 
of water in 4 is used) to allow of the running out of 
the moisture condensed from the air. From & the air is 
expanded in the double-acting expanding engine C, 
provided with proper valves and cocks, and properly 
insulated to avoid losses of cold by radiation. By its 
expansion the temperature of the air falls to many 
degrees below 0° Fahrenheit, and this intensely cold air 


fe ee 


escapes from the expander engine C into the freezing 
box F, well insulated and filled with brine, in which are 
placed the ice molds, and after having produced its 
cooling effect is finally discharged into the pan, then into 
the atmosphere at JZ. In later machines this freezing box 
F has been hermetically closed, and the same air taken 
from this box itself by the pump 4, after it had been 
previously and thoroughly dried by chemical means, has 
been compressed, thereby heated, then cooled and after- 
ward expanded, as explained before; being discharged, 
when thus made intensely cold by expansion, into the 
box / to be taken by pump 4 and compressed again, 
and so on, special devices being used for such purposes. 

In the Gorrie machine, the cylinder C was  sur- 
rounded by an envelope thoroughly insulated, forming a 
tank in which was filled the brine which was then 
cooled directly by contact with the metallic sides of the 
cylinder C, made cold by the expansion of the air, as 
explained above, and further cooled by being injected in 
the cylinder C itself, during the expansion, by means 
of a small pump, not shown in the figure, taking the 
brine from the reservoir forming the envelope of cylinder 
C and forcing it in the cylinder to intermingle with the 
cold air, to be returned finally to the same reservoir or 
tank, from which it could be taken for any purposes of 
The Gorrie machine, though far from 
realizing all the improvements that this method com- 
ported, and which it has received later from the hands 
of other inventors, marks another stage in the history of 
refrigeration. 


refrigeration. 


Thus we see that, as early as 1850, two 
of the principal methods for generating artificial cold 
had received practical and industrial, and one, at least, 
very successful,applications. In both cases the promoters 
were American inventors. 


[TO BE CONTINUED. ] 





A QUESTION OF MORALS. 


‘«There is no cold storage warehouse in Texas, where 
the figs and peaches and tomatoes and the deadly water- 
melon and the spicy canteloupe can be preserved in 
abundance,” Gillie (key. qxeLo: 
much like flying in the face of Providence, who has filled 


says the San Antonio xpress. 


the seasons, thus to disturb the regular order of things 
for the gratification of the appetite. 
such a warehouse would be a source of profit to the 
stockholders, even if they had to buy the products of 
the farmers’ gardens and orchards when they were cheap, 
and sell them at a higher price in the winter and early 


At the same time, 


” 


spring. 
Without stopping to correct the mis-statement of 

- fact, or to criticise our friend’s morals, IcE AND REFRIGER- 
ATION hastens to relieve the mental distress that must 
accompany a recommendation to look to the ‘‘loaves and 
fishes,” even at the cost of ‘flying in the face of Provi- 
dence,” by suggesting that there is no ‘‘flying’”’ about it. 
Providence, or Nature, has provided in ‘‘the regular 
order things for the gratification of the human appetite,” 
but has thrown the burden of the preservation of her 
‘gifts and their judicious use upon man, the beneficiary. 
Man comes naked into the world, but it is not beg- 
ging a quarrel with nature for him to clothe himself. 
Nature, too, provides her bounties of ‘‘corn and meat” 
for man’s preservation only in the ‘‘regular order” of the 


seasons. Shall he then ‘‘stuff”? himself lke the Indian, 
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only when the grain is ripe, or the ox is killed at the 
agency, and, wasting all that he cannot eat on the spot, 
starve himself until the next return of harvest? 

Our good friend of the ALxfress may dismiss his 
anxiety. Let him but stop to consider Nature’s own 
economies, and the hints she is constantly giving to 
man for their improvement by the exercise of his inge- 
nuity, and he must see that cold storage is but the 
multiplication of her bounties by extending her seasons 
and duplicating her gifts to mankind by methods she 
herself suggests to him. Did our friend ever think of the 
lesson taught by the mountains—Nature’s own great cold 
“The Alps,” says Dr. Lyman Abbott, 


his Summer Sermons, ‘‘are Europe’s re- 


storage houses? 
in one of 
frigerators. The air is chilled on these mountain peaks, 
descends into the valleys, is heated by the sun, ascends 
again the mountain peaks, and thus by perpetual change 
and interchange of air the world is kept from that stag- 


”? 


nation which would be death.” And again: ‘The provi- 


dent mountain fastens in forms of snow and ice the 
treasures of waters; it receives and stores them up in 
enormous quantities for future use.”” Its peaks are laden 
with snow, its ravines filled with ice; and from these 
snow-clad peaks and the ice-rivers of the various ravines 
flow the streams that water the valleys—the life-givers 
of the continents. ‘‘The clouds may forget their mission, 
or the winds may fail to bring them, but the rivers that 


fail.” “The 


African sirocco from the Saharan desert, where intoler- 


flow from these reservoirs of God never 
able heats are more deadly than the cutting winds of the 
Arctic zone, crosses the sea and strikes upon the ice and 
snow covered peaks of the Alps; and the winds, laden 
with the moisture caught from these great reservoirs of 
nature, pour down on the northern plains their treasures 
The 
fruits and grains of Europe are the children of the ‘‘cold 
of the Alps and the furnace of the 


of rain, endowing all Europe with rich, fertile life. 
storage” heats 
African desert. 

So nature, in all her operations, acts in a compen- 
satory manner. Some things which we have at one time 
or another considered as great evils, as the severity of 
winter, will generally be found, upon closer examination, 
to be accompanied by circumstances which either miti- 
gate or present them in the light of disguised blessings. 
At the same time, nature is constantly throwing obstacles 
in man’s way to compel him to overcome them by his 
own exertions and the exercise of the inventive faculty 
with which she has endowed him. He would never have 
attained to his present perfection of civilization if he had 
not suffered under successive inconveniences and hard- 
ships, which impelled him to seek methods of remedy, 
and having been forced to conquer nature for self- 
preservation, can it be said that he is ‘flying in the face 
of Providence” if he also enjoys the luxuries which his 
inventive faculty has brought him while he has been 
providing himself with the actual necessities of life? 

Ir 1s said that a good way to preserve ice in a water 
pitcher is to fill the pitcher with ice and water, set it on 
the center of a piece of paper, then gather the paper up 
together at the top, and draw the ends tightly together, 
placing a strong rubber band around the coil to hold it 
close, so as to exclude the air. A pitcher of ice water 
treated in this manner has been known to stand over 
night with scarcely a perceptible melting of the ice. 
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REFRIGERATION AND ENGINEERING. 


THE FREEZING PROCESS AS APPLIED AT IRON MOUNTAIN, MICH., IN 
SINKING A SHAFT THROUGH QUICKSAND. 


By D. E. Moran. 


The freezing process for excavating in quicksand was 
first employed in 1883, by F. H. Poetsch, a German 
mining engineer, at a shaft sunk at the Archibald lig- 
nite The shaft 
had been carried by the ordinary process to a depth of over 


mine, near Schneidlingen, Prussia. 
100 feet, and was within eighteen feet of the lignite when 
Other methods 


having proved unavailing, Herr Poetsch drove pipes 


a layer of quicksand was encountered. 


through the quicksand, circulated a refrigerating brine 
through the pipes, and eventually froze a wall of quick- 
sand five feet thick around the proposed shaft. Inside of 
this wall, the excavation was continued and the lining 
carried down until a junction was made with the lignite. 

Following this, in 1884, Herr Poetsch sank a shaft 
for Dr. Werner Siemens at the Centrum mine, near Ber- 
lin, passing successfully through 107 feet of quicksand. 
Two shafts were sunk at about the same time at the 
Emilia Berlin- 
Bel- 


gium, the process was employed in a layer of quicksand 


mine, near Dobriluk station, on the 


Dresden railway. At the Houssa colliery, in 


forty feet thick, which was encountered at a depthof 195 


feet. At the Max mine, near Michalkowitz, a sudden 
flow of water resulted in the abandonment of the 
work. This failure is said to have been in no way 
chargeable to the process. At Stockholm, in 1885, 


Captain Lindmark, of the Swedish Royal Engineers, 
employed the process in driving a tunnel heading eighty 
feet through loose wet gravel, without disturbing the 
foundations of buildings which were immediately above 


the tunnel. This was the first attempt to use the pro- 


cess in tunneling. 
In America the process was first employed at a shaft 
sunk at Iron Mountain, Mich., for the Chapin Mining 


Co., as is hereafter detailed. 
General Description of the Location of the Shaft.—The 
strike of the ore body at the Chapin mine is, roughly 
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speaking, at right angles to the axis of the valley in 
which the workings are located. The outcrop is only 
slightly covered with soil on the side hills, but in the 
swampy center of the valley it is heavily overlaid with 
drift. 
the ore, was made near the original discovery high up 
side hill. Subsequently 
through the overlying rock to the ore at points further 
down the hill. 


The first opening, a slope following the dip of 


on the shafts were sunk 
As the workings were pushed out from 
these shafts, under the swamp, and toward the center of 
the valley, new shafts were needed for ventilation, to 
shorten underground and surface haulage, and also to ena- 
ble the mine to be drained at the point where the lift of the 
pumps would be ata minimum. For all these purposes, 
the most desirable location for a shaft was the center of 
the valley. But the difficulty of sinking increased as 
the location of the shaft left the hillside and entered 
the swampy bottom lands. 

The material overlying the rock in the central part 
of the valley is largely fine sand, having a little clay 
mixed with it. In the presence of water this material 
is very unstable; as the miners putit, ‘‘it will run where 
water will,” and it is very destructive to pumps. 
Through this sand occur layers of gravel and boulders. 
Many of the boulders are of large size, and so closely 
packed as to give the effect of having been laid by a 
mason. 

The water level in this material was originally about 
up to the surface level of the central part of the valley. 
Pumping and surface drainage reduced it generally be- 
fore the commencement of the work to be described, 
but the country was still ‘‘a lake with its bed just above 
water.” 

The mining company made several attempts to get a 
shaft down through this swamp, but failed entirely, 
only demonstrating the difficult nature of the under- 
taking. Finally, in 1887, a contract was entered into 
with the Sooysmith-Poetsch Freezing Co., the own- 
ers of the patents 


process, by which the latter agreed to sink a shaft of 


American covering the freezing 
circular section to the ledge at a point where the over- 
lying material was not over 100 feet thick. 

The location selected for the shaft was in the center 
of the valley, close by the small stream which carries 
the surface drainage of the small tributary watershed. 
It was, therefore, at the lowest level possible. In reference 
to the ore body, it was located so as to go down in the 
country rock on the foot wall side, the experience of the 
mining company having been that shafts going through 
the hanging wall are shortlived. Trial borings showed 
that the drift overlying the rock was ninety-five feet 
thick at the center of the shaft, and that the water level 
stood to within ten feet of its surface. This water level was 
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below the normal, having been reduced by pumping 
operations, at neighboring shafts, and 


varied considerably from the same cause. 


subsequently 


Preliminary Work.—The original design was for a 
shaft circular in section, with a lining of cast iron plates. 
On this basis it was decided to sink twenty-six 8-inch 
pipes vertically through the drift to the ledge, so arranged 
in plan as to be equally spaced around the circumference 
ofa circle of twenty-nine feet diameter. The pipes had to 
be nearly vertical, absolutely tight under pressure, and 
their lower ends had to be securely closed. It was de- 
cided to be impracticable to sink these pipes independ- 
ently and have them fulfill the requirements, so ro-inch 
pipes were sunk first to serve as temporary casings, in- 
side of which the 8-inch pipes might be put into position 
with safety. To do this, a pipe-sinking derrick was 
erected on the site, and so arranged as to revolve 
around a heavy pivot at the center of the shaft, the 
weight of the structure coming on loose wooden rollers. 
These rollers were truncated cones, 
apex was at the center of the shaft. 


whose common 
They rested on a 
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oo water jet going down to the shoe through a 
pipe of smaller diameter inserted in the 1o-inch pipe. 

4. A platform carrying heavy weights arranged to 
bear down on the pipes, and used in connection with the 
jet and rotating device. 

As soon as‘a Io-inch pipe was in position, with its 
lower end some inches into the ledge, a line of 8-inch 
pipe was lowered into it, the first section having pre- 
viously had its lower end closed by welding in an iron 
The 


plate, the sections going together with male and female 


plug. 8-inch pipe was made of 3-inch iron 
taper screws cut out of the thickness of the pipe, making 
a flush joint inside and out. As each joint was made, 
it was tested under heavy water pressure, and if tight, 
the line was lowered the length of a section, and the 
next joint made and tested; and so on until the entire 
length was completed. Then the to-inch casing was 
drawn, with the use of water jet, leaving the 8-inch pipe 
soil. 


in contact with the In this way, twenty-six lines 


of 8-inch pipe, varyingin length from eighty-seven to 


ninety-seven 


feet, were put in position. This part 





GENERAL VIEW OF SITE, SHOWING 


circular sill of heavy timber. The whole structure was 
so designed that the center of the guides for the pipe 
was fourteen feet six inches from the center of the 
pivot, and hence the location of the pipes on the 29-feet 
circle was insured. 

In order to force the ro inch pipes through the layers 
“of heavy boulders, it was found necessary to resort to 
such extreme measures that several lines of pipe were 
broken or bent, and had to be withdrawn. The fol- 
lowing means were employed: 

1. An ordinary pile driver ram, with wooden follower. 
The follower fitted over a cap which was screwed on the 
upper end of the pipe. The cap protected the screw 
threads, while the follower served as guide to the pipe, 
and reduced the upsetting effect of the hammer. 

2. A rotating device, driven by gearing from a steam 
engine, used to revolve the pipe, while a cast steel shoe, 
with hardened steel cutting teeth at the bottom of the 


pipe, made a boring tool. 


PIPE CONNECTIONS, 
EIGHT HOURS AFTER 


HOUSE AND DERRICK. 
MACHINE. 


PLANT TAKEN FORTY- 


STARTING 





of the work was one of great difficulty, owing to the 
number and size of the boulders encountered. Under 
the terms of the contract it was done by the Chapin 
Mining Co., and upon its completion the work was 
turned over to the Freezing Co., by whom all sub- 
sequent operations were conducted. 

A-Linde ice 
machine (ammoniacompression type), of fifty tons refrig- 
erating capacity, built by the Fred. W. Wolf Co., of 


Chicago, was put in position close by the circle of pipes. 
go, I 


Refrigerating Machine and Connections. 
‘a coy o 





A brief description of this machine may be of interest, 
although it is immaterial what machine is used, pro- 
vided the required capacity is obtained. The machine, 
in common with others of its type, possesses the follow- 
ing essential parts: 

r. An ammonia compressor or pump, with suitable 
motive power. 

2. Pipe coils surrounded by constantly changing 
cooling water. In these coils the compressed and 
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heated gas coming from the ammonia compressor 1s 
cooled to such a temperature that, at the pressure exist- 


ing in the coils, it condenses to the liquid form. 
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PROFILE OF SHAFT SHOWING ARRANGEMENT OF FREEZING 
PIPES AND CONNECTIONS, 
3. A valve, regulating the flow of the liquid ammonia 
from the above-described coils into— 
4. A second set of pipe coils, surrounded by brine 
or other vehicle. The liquefied ammonia passes from 
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the regulating valve into these coils, and immediately 
expands, absorbing the necessary heat from the sur- 
rounding brine. From the coils the gas is led back to 
the compressor, completing the cycle. 

The motive power for the ammonia compressor was 
furnished by an Allis-Corliss engine connected with the 
compressor by a shaft carrying a heavy fly wheel. The 
engine was 18” X 42’, used compressed air* at sixty 
pounds pressure, and developed 55 H. P. at 60 r. p. m. 

The ammonia compressor was of simple design, and 
had ample bearing surfaces, so that a seven months’ 
run was completed without any shut down for repairs 
or hot bearings. 

It is much to be regretted that no test was made of the 
efficiency or capacity of the ice machine under the con- 
ditions existing at Iron Mountain, as it would have been 
of great interest to know the total number of heat units 
taken from the soil, to compare with .calculations based 
on the observed effects. 

The brine used as vehicle between the refrigerating 
machine and the soil was a solution of the impure 
CaCl, of commerce. According to an analysis furnished 
by the manufacturers, the ‘‘chloride of calcium” 


contains: 
PER CENT. 
CaCley oon de el oka Ae ee 
NaCl : : : ; Z ; F : 5 
MgCl ; ; : : : . 5 eel 
nl (@) ; ; : 20 


but in one freshly taken sample the percentage of water 
was at least 30. A saturated solution of CaCl, is said 





PLATE.1. FIG.1 
Head for Ground Pipe. 
-Scale of 
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to have a freezing point of—4o° C. (or F.). No 
trouble from freezing of the brine was experienced at 
the temperatures used at Iron Mountain, except when the 
specific gravity of the solution was below 1.200. 

The cooling of the brine by contact with the ex- 
pansion coils was effected in a 10’ X 10’ tank in which 
the coils were immersed, the brine being kept in motion 
by a stirring device. 

From this refrigerating tank the cold brine was 
pumped through a system of distributing pipes and 





* The power used at the Chapin mine is furnished by an air compressing 
plant at the Quinnessec falls of the Menominee river, distant about three 
miles, 
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regulating valves to the ground pipes, and after cir- 
culating through the ground pipes, a system of collect- 
ing pipes returned the brine, warmed by conduction from 
the soil, to the refrigerating tank. 
the brine in the ground pipes was effected as follows 


The circulation of 


(see Fig. 1): 

Each 8-inch ground pipe was capped witha 8-in. to 4- 
in.reducing coupling, and this connected by a short 4-in. 
nipple, with a 4" X 2” X 2" tee. The 2-inch side opening 
of this tee connected with the return system. Through 
the 2-inch top opening ran a ‘‘long threaded ’’ 2-inch 
nipple with jamb nut above. This nipple extended 
some eighteen inches below the 4" X 2” x 2’’ tee, and was 
there connected by a 1%" X 2” reducing coupling witha 
line of 14%4-inch pipe extending down the center line of the 
ground pipe to within a few inches of the bottom. The 
upper end of the 2-inch ‘‘long threaded” nipple was 
capped by a2” X 2” X 2” tee, from the side opening of 
which connection was made with the distributing system. 
The brine entered through the top connection, passed 
down the line of 114-inch pipe to the bottom of the 
ground pipe, returning through the annular space be- 
tween the 144-inch pipe and the 8-inch pipe, and going 
out through the lower 2-inch side connection. 

The velocity of the brine in the inner down-flow 
pipes was two feet per second, the brine changing every 
twenty-five minutes in the ground pipes. 

The circulation of the brine through each pipe was 
adjusted by means of the regulating valves Vand I,, 
Plate I, so as to bring the temperature of the return 
This method of 


regulation was designed to render the effect of each pipe 


streams as nearly equal as possible. 


equal in the event of the conditions affecting the pipes 
being different. 

The connecting pipes above ground were not pro- 
tected in any way, so that immediately after starting 
the condensation 
coated the pipes and connections with a snow-like ice, 
which increased in thickness until some very picturesque 
The coating, moreover, served 


of moisture from the atmosphere 


effects were produced. 
as a cheap and effective lagging. 
[TO BE CONTINUED. | 


SUGGESTIONS FOR BUILDING. 


A nearly or quite square form is the most economical 
for an ice house, which nowadays is, as a rule, built 
above ground. A slanting roof is preferable, though 
where felt roofing is employed a flat roof, with a very little 
slope at the rear, may be made, provided the height of the 
building is such as to secure at least one foot of air space 
above the upper packing for ventilation. The roof may 
. be of common boards, shingles or other material, provided 
it is waterproof; it ought to be made with broad eaves. 
Some builders whitewash both the outside and roof of 
their houses with a view to reflecting the heat. Ventila- 
tion is best gained through a cupola. It will be found 
convenient to have doors for removing the ice placed at 
regular intervals, on the north side of the house from near 
the top to the bottom of the house. Sawdust is usually 
considered the best material for packing the walls, for 
the foundation on which the packing is begun, and for 
covering the ice when the packing is completed ; but 
with the exception of covering the ice itself it is hkely 
that locomotive breeze, when it can be obtained, would 
be preferable, since it would naturally absorb and hold 
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less water than the sawdust. Wet sawdust is a very 


poor non-conductor of heat. The usual rule calls fora 
packing of sawdust one foot thick at the bottom and 
sides of the ice, and two feet at the top. 

A cheap house may be built with single walls, and 
preserve ice fairly well if a space of fourteen to eighteen 
inches is left between the walls and the ice, and packed 
with sawdust as filling in the ice proceeds. For a per- 
manent house, however, it is better to make the walls 
double and pack the space with sawdust. In packing, 
the ice ought not to come in contact with the wooden 
sides. If the walls are double, six or eight inches of 
sawdust between the walls and the ice will be sufficient. 
A location ona sandy or porous soil, where the drainage 
will be mostly absorbed, is desirable. The usual plan 
is to dig a foundation eighteen inches to two feet deep, 
in a dry gravel or sandy soil. If the soil is not dry the 
foundation is dug two feet deeper and filled to that ex- 
tent with broken stone, coarse gravel and sand. In any 
case provision should be made for perfect drainage of 
the ice bed, using clay tiles or sewer pipe, provided 
with a trap to prevent air from entering the pipes from 
without. The larger the mass the better the ice will 
keep. It seldom pays to build small houses. 

A FARM OR CREAMERY ICE HOUSE. 

James McMillan, of Fairport, N. Y., has on his farm 
an ice house which he considers very nearly perfect, a de- 
scription of which hehas sent to an agricultural paper. It 
is twelve feet square. The studding is 2x4-inch stuff, 
The 
outside is covered with matched lumber, which is again 


nine feet high, and placed sixteen inches apart. 
covered by clapboards. Inside the studding there is a 
board lining, and the space between is filled with dry 
sawdust well packed in. Under the building there is a 
Heavy sills are laid on the wall, 


with stringers, 46-inch scantling, at intervals of one 


cellar 6% feet deep. 
foot. These are crossed by 66-inch stringers which 
run the other way. 

A pan of No. 16 galvanized iron, eight inches deep, 
fits on the top of these stringers, and was put in place 
before the sheeting was put on. The pan is riveted _ to- 
gether every three inches, and soldered. 
$15. 
one corner, which is furnished with a waste pipe which 


It cost about 
It is set on an incline of about four inches toward 
discharges into a tank in the cellar. There are double 
doors for admission into the cellar, with an air space 
between. The floor is of natural earth, and the average 
temperature is about 42°. Meat, vegetables and other 
perishable articles keep perfectly in this cellar, and it 
proves a good place for storing butter while the ice lasts. 

Mr. McMillan thinks that the waste water does not 
come fast enough to run a creamer, though the amount 
of ice needed would be very small. The waste water 
passes out of the cellar through a 6%-inch pipe to the 
hen house,affording a cool drink for the fowls which are 
not allowed to roam over the farm during the season of 
In filling the house strips of lath are laid 
on the bottom of the pan about six inches apart. A 
layer of sawdust is then put in, and the ice is packed in 


a solid block in the usual manner. 


small fruits. 


The drainage is per- 
fect. This house will hold about twenty tons, and the 
advantages in the way of cold storage which the cellar 
affords increase considerably the amount of service 


usually obtained from that amount of ice, 
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SOME RECENT LEGAL DECISIONS—WARRANTY AND SALE OF ICE— 
ACCEPTANCE OF NOTE FOR DEBT—MINOR LEGAL 
MATTERS AND NEWS ITEMS. 


SALE OF ICE—WARRANTY. 

A contract on the part of a seller to deliver at a 
certain time and place good, clear, merchantable ice is a 
warranty, or a condition precedent of the nature and effect 
ofa warranty, that the ice afterward delivered was of the 
kind and quality described in the contract, according to 
the decision of the supreme judicial court of Maine in 
the case of Morse v. Moore. The court said: ‘‘ That 
there is a warranty, or a condition precedent amount- 
ing to warranty, in the contract there can be no 
doubt. Such a warranty will be found to be variously 
characterized in the books as executory warranty, a 
condition precedent amounting to warranty, in the nature 
of warranty, with the effect of warranty, equal to war- 
ranty and the like. It is immaterial for present purpose 
whether it be regarded as an express warranty or an 
express condition implying warranty, as the effect must 
be the same. One kind within its limit is not a more 
potential ingredient in a contract than the other, the 
difference between them being only in the style of 
agreement to which they may be annexed. An express 
warranty may be also special, however. It is now well 
settled by the authorities generally, our own cases in- 
ciuded, that a sale of goods by a particular description 
of quality imports warranty that the goods are or 
shall be of that description—a warranty which becomes 
a part of the contract if relied upon at the time by the 
purchaser. Here there is a clear description of both 
the kind and quality of the ice, the quality to be 
merchantable. 





NOTE—ACCEPTANCE—EXISTING DEBT. 

The supreme court of Minnesota held in the recent 
case of the Combination Steel and Iron Co..v. St. 
Paul City Railway Co. et al., that the acceptance of a 
note ‘‘for”’ or ‘‘on account of” an existing debt, in the 
absence of an express agreement or understanding that 
it is taken in satisfaction or discharge of the debt, is to 
be understood and interpreted as a conditional payment 
only, and that the mere recital in a receipt or other 
writing of the fact of payment by note is not, by itself, 
sufficient evidence of absolute payment, and that the 
creditor assumes the risk of its being paid, but is upon 
the implied understanding that the note will be paid, 
and only shows that when paid it shall be a discharge of 
the original debt. 


MINOR LEGAL MATTERS. 
Joseph Cloutier, ice dealer at St. Johnsbury, Vt., has 
made an assignment. 
—An execution for $3,732 was issued against Archibald 
Scott & Sons, wholesale ice dealers of New York, October 2. 
W. P. DeSaussure has resigned as receiver for the 
Richmond Ice Machine Co., and Col. Tazewell Ellet appointed. 
——The property of the Mutual Benefit Ice Co., at North- 


east Harbor, Bangor, Me., was sold at auction, October 10, to 
C. H. Emery, of Ellsworth, for $1,275. 





Helms & Co., ice dealers at Milwaukee, have sued 
Sanbone & Haisler and Armstrong Bros. for $11,205, for non- 
acceptance of 4,482 tons of ice bought of plaintiff. 

—Esch Bros. & Robe, ice dealers, Chicago, have been 
sued for $15,000 damages by Sam’l Pogoda, a lad, an ice scale 
having fallen from one of their wagons upon his head. 

<< C, Sharpe, bookkeeper of the Central Ice Co., Chatta- 
nooga, Tenn., has gone wrong. He has disappeared, leaving a 
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shortage of $1,000 to $1,100 in his accounts. His father, in New 
Jersey, will make good his defalcation. 
In the Monmouth county court at Freehold, N. 
J., a verdict for $800 was rendered against the Seaside Ice 
Co., of which H. H. Yard, of Philadelphia, is president, in favor 
of the Monmouth Ice Co., of Monmouth, Me. 

—John Baizley has begun suit against the Northwestern 
Ice Manufacturing Co., of Philadelphia, to recover $10,973 
claimed to be due from the company for the construction of the 
plant at the Broad Street Farmers’ Market. 


—tThe receiver of the Ridgewood Ice Co., of Brooklyn, 
has begun action to set aside the mortgages made by the com- 
pany before the failure, the first being for $146,000 to J. L. Down- 
er as trustee, and a second for $120,000 to Wm. L. Husted. 








The Chattanooga Ice and Bottling Co. has applied fora 
receiver. The nominal assets are named at $128,000, or four 
times the indebtedness. Slow collections and suits to force the 
payment of obligations have impelled the company to this step. 


——Thos. Bradley, of the Chester (Pa.) Ice Co., has leased 
the plant of the Preston Lake Ice Co. for five years, beginning 
October 10. The ice houses will all be put in thorough repair 
by Mr. Bradley, who takes the lease individually, and not in 
name of the Chester Ice Co. Mr. Preston has been in the ice 
trade since 1869. 

—tThe Alcutt Packing Co., of Armourdale, Kan., assigned 
October 19, to J. J. Squiers for the benefit of the creditors. Pres- 
ident W. P. Alcutt said: ‘‘Slow collections throughout the 
country forced this step. Our liabilities are something over 
$100,000, with assets the same. I hope to be able to pay every 
dollar that we owe.” 


——The Arctic Ice Machine Manufacturing Co., of Cleve- 
land, Ohio, assigned October r. Failure to secure iron needed 
in the construction of machines brought on a number of suits 
for breach of contract in January, when the company secured 
an extension from its creditors. The liabilities are not stated, 
but it is said they will exceed the assets by $100,000. 


—tThe People’s Artificial Ice Co., Chicago, made ap- 
plication, October 6, for a receiver, and for the dissolution of the 
company. The company was organized in February, 1891, with 
$50,000 capital. Premises were located at 1278 West Twelfth 
street, and 500 tons of ice were made and sold this season. The 
cash paid in by stockholders was $19,600, and the debts amount 
to $11,000. The company is loser by about $30,000. 


—Geo. E. Parker, assignee of the Kansas City Packin 
and Chase Refrigerator Co. has brought suit in the federa 
court at Indianapolis against the LaFayette car works, claim- 
ing damages of $172,000. The plaintiff alleges that the car 
works built for it 250 refrigerator cars at a cost of $200,000; that 
the cars were of an inferior make, unfit for the uses to which 
they were put, and that the plaintiff suffered great loss in con- 
sequence. 


A meeting of the stockholders of the Richmond Ice Ma- 
chine Co. was held October 16, when, after hearing the reports 
of the officers and the statement of assets and liabilities made u 
by the receiver, it was unanimously determined to make an ef- 
fort to settle the debts of the company and resume business. It 
was demonstrated that a moderate amount of additional capi- 
tal would place the company in good shape, and it was deter- 
mined to raise the necessary sum among the stockholders by 
subscription to additional stock. Between $6,000 and $7,000 was 
at once subscribed by stockholders present, and a committee of 
five was appointed to devise and carry out a plan of reorganiza- 
tion. 





THE FIRE RECORD. 


Two large ice houses at Ruthven, lowa, were burned 
October 16; loss, $20,000, 

—tThe ice factory at Hopkinsville, Ky., was burned 
October 5; loss, $2,000; no insurance. 
The Kankakee Crystal Ice Co.’s house at Waldron, IIl., 
burned October 8; loss, $20,000; insured. 
The Butchers’ Ice Co.’s plant at Cleveland was slightly 
damaged by fire September 19; loss, $200. 

The ice houses of Robinson & eae Menasha, Wis., 
were burned October 2; loss, $4,500; partially insured; ice de- 
stroyed, 1,600 tons. 

On September 22, the ice houses of the People’s Ice Co., 
at Bethel, Conn., were burned, and 5,000 tons of ice destroyed; 
cause, supposed locomotive spark. 

——A spark from a steam barge set fire to Jos. Mayer’s ice 
houses (empty) at Becher and Clinton streets, Milwaukee, Oc- 
tober 19, which were destroyed ; loss, $2,000; no insurance. 

















——TIncendiaries, September 23, fired a large ice house at 
Sympaug pond, belonging to the People’s Ice Co., of Danbury, 
Conn.; loss, $8,000; insured; 3,000 tons of ice were destroyed. 





Ring’s ice factory at St. Louis was burned September 30; 
loss, $28,000; insurance, $17,000; cause, lamp explosion in the 
hands of the engineer. The plant was operated by L. G. 
Kammerer, who represented a company who intended to en- 
large the plant for next season, They will rebuild at once. 
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DAMAGE SUITS. 


The law departments of railway companies make it 
a rule to fight every claim for damages based on bodily 
injuries to passengers where there is a possible chance 


cite 
explanation as given by a railroad attorney is, that when 


of winning, and sometimes where there is not. 


a man is injured while getting on or off a train in 
motion, say, the first thing he does is to start a suit 
for damages, notwithstanding his own carelessness may 
The individ- 
ual hurt appeals to the law in the belief that the com- 


have been directly the cause of his injury. 


‘pany will compromise and pay him something, at any 
rate, though not his full claim, rather than follow a law 
suit. 
yers say, if the company did pay without a fight, it 


But the company does not; because, as the law- 


would be ruined by the multiplicity of such suits, nine- 
tenths of which have no real basis of equity to stand. 
One feels inclined to recommend such a principle of 
action to ice dealers, when he notes in the newspaper 
the character of some of the actions begun against them 
for damages to children, suing ‘‘ by their next friend’’— 
their parents examples, the Chicago 
courts within sixty days past 
one, the ‘‘next friend” sues for $20,000 to compensate 
for injuries to a four-year-old boy, upon whom a cake of 
ice fell as the boy was helping himself to broken ice in 
or under the wagon. In the other, the suit 
$15,000 damages, a heavy ice scale having fallen ona 


generally. As 


offer two cases. In the 


is for 
fifteen-year-old lad. Every great and small city is able 
to duplicate such outrageous demands for damages, 
arising from the carelessness of the persons injured. 

It will not do to say that there is no such thing as 
contributory negligence on the part of the dealer or his 
employes, for many drivers are not always as careful as 
they might be, frequently driving recklessly through the 
streets, and handling ice with little regard to the rights 
of pedestrians on the sidewalks; but these offenses are 
less often productive of injury or damage suits than the 
causes alluded to in the Chicago cases above, all of which 
might have been avoided if the children recognized the 
fact that they had no right to be in the places where the 
injuries complained of were received. IH children are 
permitted by their parents to promiscuously run the 
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streets, toclimb into ice wagons, or hang around or under 
them for the purpose of stealing or picking up pieces of 
ice, it ought to be well understood that if they are in- 
jured the responsibility rests upon themselves in all ordi- 
nary cases; and in cases of actions for damages in such 
event, it is the defendant’s moral duty to resist the claim 
as he would fight any species of blackmail, and do it in 
the interest of the public, as well as for the protection 
of himself. For, as in the case of the railroads fighting 
similar suits, the only way to put a stop tosuch demands 
is to fight them ‘‘to the bitter end.”’ 


“THE UNIVERSAL.” 


The city of Memphis, Tenn., was the scene, during 
the last ten or twelve days of October, of the trial of a 
case in the United States District Court, which is inter- 
esting to the ice and refrigeration trades. The suit was 
brought by W. B. Chapin, of New York, against J. S. 
Fargason, of Memphis, and Frank A. Smith, of Pennsyl- 
vania, the plaintiff Chapin suing to recover $75,000 
damages, which, he claims, he sustained in a transaction 
” the deal oc- 
curring in August, 1887, when Chapin was a resident of 


England. The plaintiff sets forth 


relative to a patent right ‘‘ice machine, 


that in August, 1887, at the special instance and request of the 
defendants he purchased a certain patent and patent right for 
the Eureka ice machine and refrigerator, and the right to manu- 
facture and sell them, including all patents and rights therefor 
for Great Britain, India and all the British colonies except 
Canada and Australia, for £10,000 sterling, cash in hand, and 
£10,000 sterling, payable in the stock of a corporation thereafter 
to be formed in England for the manufacture and sale of the 
machine. The defendants warranted the invention, or machine, 
to be the most complete, simple, safe and economical system of 
refrigeration ever perfected, and that in the use and operation 
of said machine for making ice and for refrigeration purposes 
no pressure, foundations, gauges, water for condensation, dan- 
gerous carboys, complicated machinery nor experienced en- 
gineers were necessary or required ; that by a simple combina- 
tion of two elements, and the use of, said machine, water could 
be brought to freezing point in three minutes ; and that the ma- 
chine could be managed by any boy, woman or man; and that 
with the smallest sized machine or house refrigerator and eight 
gallons of drinking water ten pounds of ice could be produced 
per hour; and that in the use of said machine there was no wear, 
tear or getting out of order; and that with it a hotel, saloon, meat 
shop or grocery refrigerator could be so arranged as to have a 
dry, cold air, instead of a wet, flabby air, as with ice. They sold 
to the plaintiff the patent right to manufacture the same. He 
charges that the machine at the time said representations were 
made, and at the time of sale, was ‘‘ utterly worthless and of no 
value, and incapable of accomplishing the purpose, or any of the 
purposes, in the manner or form as represented, and was wholly 
unfit for use, and not capable of being operated in the manner 
and with the results represented, and has so remained and con- 
tinued.” 

This suit is part of the aftermath of the famous 
‘‘Kureka Refrigerating Co.” ‘‘sell” of London (1887) 
and the ‘‘ Universal Refrigerating Co.” craze, which, 
after being quietly boomed in Washington and the West, 
in a certain way ‘‘startled”’ the American world, along 
in April and May last, when the New York /Vor/¢ hoisted 
Frank A. Smith and his ‘‘refrigerine salts’ into general 
publicity, along with Gen. Green B. Raum and divers 
New York gentlemen, as officers of the ‘‘ Universal”’ 
company, by an article entitled, ‘‘ Refrigeration without 
Ice,” occupying a whole page, and decorated with numer- 
ous pictures, including one of a ‘‘modern refrigerator,” 
with tapestry hangings and an Axminster carpet, wherein 


sits a youth in “fine raiment” puffing a cigar, and gaz- 
ing on a pyramid of tropical fruits of appetizing mien, at 
his elbow a champagne cooler, generously filled, the 
whole cooled by a coil of pipes in the rear center, and 
jacket, with a triplet of stop 


cream freezer” 


the outside, in the right foreground ; also 


an ‘‘ice 
cocks, on 
wood cuts of Green B. Raum, of ‘‘Inventor Frank A. 
Smith,” etc., engraved with a circular saw and a router, 
not forgetting even the faithful ‘broncho’”—‘ the short 
but simple animal of the poor”—-who meekly pursues 
his devious way, loaded with a pair of packing cases and 
a pensive air, labeled ‘‘ Field Refrigerator—for Use of 
Armies and Expeditions.” [It has been suggested that 
the ‘*modern refrigerator’? looks like a modern electro- 
cution machine, loaded, but it is unnecessary to harrow 
stockholders by dwell- 


2? 


the feelings of the ‘* Universal’s 
ing on the similitude. ] 

Chapin was a well known New York broker until 
1887, when he met Smith, who loaded him up with en- 
thusiastic ideas of the wonderful possibilities of his 


’ 


‘‘refrigerine salts,” when the pair hied themselves to 
London and organized the ‘‘ Eureka Refrigerating Co.,” 
capital £100,000 in shares of £1 each, the object of the 
company being to bring ice making and refrigeration 
‘within the reach of the humblest,” at a ‘merely 
nominal” cost, by a process so simple that even the serv- 
ant girl could run it and err not—put a shovelful of 
salts and an equal weight of water into a pail and, presto ! 
the machine does the rest. Smith, with true American 
modesty, asked only £25,000 for the patent rights for 
‘Great Britain, India and all the British colonies except 
Canada and Australia.”” The British public was inter- 
ested in salts only £13,800 worth, however, when Smith 
graciously conceded £13,000 of his price, and, having 
received £12,000, came back to America. Chapin, 
finding the bottom had dropped out, says he reimbursed 
the angry English stockholders, and then also came to 
America to find Smith, beginning suits against him ag- 
gregating $89,o00,claiming Smith had defrauded him to 
that extent; and one of these suits was the one on trial 
at Memphis, which ended on October 26, when Judge 
McCammand ordered the jury to find for the defense in 
a lengthy charge. In effect the court ruled that Chapin 
bit at the ‘ice machine” bait offered by Smith with his 
eyes wide open, and he knew what kind of business he 
was putting his money in when he parted with his 
shekels. |The case will be appealed by Chapin to the 
United States Supreme Court. 

After the failure of the ‘‘Eureka’’ concern, Smith 
and his ‘‘refrigerine’”’ were not heard of again until in 
1890, when both reappeared in Washington, under the 
patronage of Gen. Green B. Raum ; and the ‘‘ Universal 


Refrigerating Co.” was launched from West Virginia, 


where corporation laws are large and liberal. Branch 
companies were organized in Washington, Pittsburgh, 


Chicago, etc., etc., with large capitalization, and local 
and state rights offered for sale, on the basis of experi- 


ments with the << 


salts ’’ conducted in hotels, etc., and 


an unsuccessful attempt made to have it introduced in 
the United States 


navy. Just how much money was 


invested in the scheme throughout the country is not 


known, but it was considerable--much more than will 
ever come back to the stockholders, for after the 
gullible had indorsed it, science began to look into it, 


speedily announcing that the theory on which the 
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‘‘Universal”’ is based is, commercially, a fallacy and 
impracticable. 

Chemical analysis of Smith’s ‘‘refrigerine salts” 
shows them to be simply ‘nitrate of ammonia,” which 
has been known to chemists as a refrigerating agent for 
generations, and was described as such by Glauber as 
It will produce 46° of cold; that is, a 
mixture of equal parts of nitrate of ammonia and water 


early as 1640. 


will produce a brine the temperature of which will be 46° 
lower than that of the mixing. The 
obstacles in the way of its commercial use as a refriger- 
ating agent are, (1) nitrate of ammonia is too costly ; (2) 
it destroys the metal pipes by corrosion ; (3) requires too 
much labor to handle it ; (4) requires the evaporation of 
the water before the nitrate can be re-used ; while (5) 
the value of nitrates lost in evaporation is greater than 
the value of the ice made or refrigeration performed by it 
It should be 
said for Smith, that in the specifications of his patent 
(349,064, September 14, 1886) he does not claim patent 
for the refrigerating agent, but simply for an arrangement 
of pipes in a refrigerating box, which, as one writer has 
briefly described, is the astute ‘“‘suggestion that if you 
pour liquid into the top of a pipe it will, unless stopped 
by something, run to the bottom”! 

It really seems amazing that in these days any one 
could be deceived by the theory of the ‘* Universal” 
patent rights ; but men were, it seems. It has served its 
turn—a few have the money ; a great many, the experi- 
Vale Universal. 


water before 


under the most favorable circumstances. 


ence. 


A COMMENDABLE charity in the South is/‘*The Ice 


Mission,”’ which is organized at Richmond, Charleston 
and other Southern cities. In Charleston the report of 
the summer’s work has been published, showing that the 
ladies have collected and expended $176 in ice.“ This, with 
the discount of twenty per cent allowed by the ice com- 


pany, makes the amount expended $211.20. The ice was 


distributed among sixty-six families monthly. The success 
of the mission was largely due to the collections from 
the boxes in the various places of business. 


‘Bap water and dirty ice,” says the railway surgeon 
in the Railway Age, ‘‘cause millions of cases of gastric 
The ‘‘pure ice” 
crank, of course, charges all to the ice; but if any one 
will point out a place where less care is taken in wash- 
ing and handling ice than in a railway yard, and where 


intestinal diseases among passengers.” 


meaner water and dirtier tin cups can be found, barring 
a public street drinking fountain, than in the average rail- 
way car, he will be entitled to honors of ‘explorers to 
their majesty, the people.” 


Tue editor of Ick anp REFRIGERATION would like to 
create a department under the heading of ‘‘Trade Let- 
ters,” to be made up of facts, experiences, suggestions, 
etc., given in short, pithy letters from the readers. We 
don’t care a fig about spelling, grammar or rhetoric. If 
the communication is intelligible, we will arrange all 
such things, and no one need have any apprehension or 
Be sociable, and give the trade 
the benefit of your experiences, which will be reproduced 
for the general good. 


hesitancy on that score. 


ie 
ay 


¥ 
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ANSWERS TO CORRESPONDENTS. 


POSITION OF ICE IN BOX—CONFINING AMMONIA—AMMONIA PRES- 
SURE IN RETORT—UNDISTILLED ARTESIAN WATER FOR ICE 
—TEMPERATURE IN FERMENTING ROOMS. 


(This department of IcE AND REFRIGERATION will be conducted for 
the benefit of the trade generally, as well as individuals, and all competent 
inquiries will be given timely and proper attention, precedence in all cases 
being given to such questions as areof general rather than of individual in 
terest.—Ep.] 


To the Editor; Does it make any difference in the cooling 
power of a piece of ice, if itis laid in the ice box in the same 
position in which it was formed, or otherwise? SrakaGe 

ANSWER.—It makes no difference at all, as far as the 
amount of the total refrigeration is concerned; it might, 
however, melt somewhat quicker in one position than in 
another, thus dispensing refrigeration more readily, yet 
for a shorter time, as it were. This difference, if it 
really exists, cannot but be very small, almost insignifi- 


cant, we should say. 


To the Editor: It is stated that anhydrous ammonia is so 
volatile that it cannot be liquefied except ata very high pressure, 
yet the other day I saw this very substance, kept in an ordinary 
bottle with a common stopper, at the temperature of the atmos- 
phere. Can you solve this conundrum? ries 

ANSWER.—We cannot, except on the supposition 
that the stopper did not fit tight; in this case the am- 
monia evaporating might create enough cold to keep 
the liquid ammonia below its boiling point under the 


ordinary pressure of the atmosphere. 


To the Editor: Can artesian well water, in its natural 
state, be used for the production of artificial ice, or must it be 
distilled before? na. K; 

Answer.—Distillation is not absolutely necessary, but 


it is hardly possible to make an ice quite clear without 
it, since artesian well water generally contains much 
mineral water, which, although not unwholesome, still 
increases the cloudiness of the ice, as it is separated 
partially during freezing. 

To the Editor: Whatis the proper temperature to be main- 


tained in storage and fermenting rooms in lager beer breweries? 
Riaz. 


ANSWER.—The temperature in the storage rooms 
should be about 33°, and in the fermenting room about 


409.5, 


To the Editor: We would like some expert to tell us what 
pressure we can get on aretort thatis one-tenth full of aqua am- 
monia (26°) providing it is at a temperature of 200° F. Also if there 
is any rule governing temperature of ammonia gas at different 
pressures in an absorption machine and corresponding temper- 
ature in a compression machine. The point we wish to know 
is what the temperature is when it enters the pipe leading to 


the condenser. Eee: 
Answer.—-Below we print Regnault’s table of pres- 
sure of ammonia gas at various temperatures, measured 
in millimeters of mercury. By this table, at go° C. or 
194° F., ammonia has a pressure of 750 pounds to the 
square inch. In this case, the interior contents and ex- 
terior surface of the vessel is at go° C., and the vessel 
is closed, consequently 750 pounds, is the nearest 
answer we can give to your first query, and not allowing 
any variation for the conditional ,'; volume of still in aqua 
ammonia and ;, space, which should be considered as 
ammonia gas at normal temperature. Of course this 
never occurs inany machine, for such a temperature is 
not necessary for the liberation of gas from aqua am- 
monia, and the cool condenser acts as a vacuum pump 


to relieve this pressure. The attached rule of Reg- 
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a7 


nault’s should apply to any make of machine. Ammonia 
gas is usually compressed in machines to about 150 to 
160 pounds, and, according to Regnault’s table, would 
then have a temperature on entering condenser of 30° C. 
G36? EB: 


Liquid ammonia vaporized in a closed vessel, the vapor 
pressures according to Regnault are as follows, in millimeters of 


mercury: 

Degrees C. Millimeters. Degrees C. Millimeters. 
== 9) ses fe Sale, TA Veh cae SOO: 04 met eAOy scjer otras a oie 11,595.30 
BO teat oynisynie sates ste yO 2a LS emt 5 Onmreutcraste itn ate 15,158.33 
RC Ora ee eae PAAR OZ Wat LOO\s denaversiteteetstelede 19,482.10 

Oameiie ase e: BylB3 184 PESO saracatasicies & 24,075.55 
AETOn Santas cee ates ses A575. 03" ea OO arctan heres ts 30,843.09 
EZ cis semt oeseen 6,387.75" f 1 —OOmane ees are 38, 109.22 
EOC Mayet cise, ses Asteuel B;700,07) NOOR acres vse: 46,608.24 


760 millimeters=1 atmosphere=15 pounds. 


To the Editor: Is there any objection to whitewashing the 
inside of crates used once for cold storage of eggs? Would 
there be a tendency to moisture arising from the chemical 
combination of water with the lime in slacking? Be 

ANswER.—Mr. D. B. Beemer’s previous articles on 


cold storage of eggs would seem to cover the inquiry, 
but Mr. Beemer has kindly added the following on this 


particular query: ‘‘ The inference is, that it is intended 


- to use such cases, after such treatment, for cold storage 


purposes again. I would object to the whitewashing 


of egg cases on general principles. The whitewash is, 


of course, applied in a liquid form, and this lime 
solution is, of course, absorbed into the pores of the 
wood in the drying process. 


quirer in using the wash is, no doubt, that it will have a 


Now, the idea of the in- 


disinfecting effect upon any possible taint in the case, 
or else to prevent it from acquiring a taint, or bad-odor. 
If the cases were only used for ordinary shipping pur- 
poses, involving change of air and plenty of ventilation, 
there would be no objection to offer, perhaps; in fact, it 
might be of advantage—but to use such cases in the 
damp, confined air of cold storage rooms would be to 
incur the risk of having the lime on the cases and in the 
wood absorb moisture sufficiently to soften it to that ex- 
tent that 
which would be absorbed by the eggs, and these last 


it would evolve and liberate the lime odor, 
damaged in flavor and quality thereby. It is the nature 
of lime to absorb and liquefy again, when it has the 
opportunity. Witness the effects upon that on the 
walls of rooms when subjected to action of steam; rub 
your hand or a cloth over it, and it will be smeared 
with the liquid lime. Eggs will absorb bad smells 
when subjected to them for a length of time, as readily 
as butter and milk, and 
nessarily taken with them in this direction.” 


no chances should be un- 


E. D. Witcox, of Clarksville, Iowa, has patented a 
device for rapidly and successfully cooling butter in 
warm weather, after it has been placed upon the worker, 
that keeps chilling it as the work proceeds, all that 
It consists of a cone-shaped pan suspended 
The 


butter is sprayed with the ice water as the worker re- 


is desired. 
over the worker, in which there is ice and salt. 


volves, and at the same time the coldness from the ice 
makes the air cold between the butter and the pan, 


——The Revere House, Chicago, has recently put in exten- 
sive cooling rooms, built by the McCray Refrigerator and Cold 
Storage Co. There is one large room in the basement, as well 
as a large pantry cooler, but the main cooler isin the kitchen of 
the hotel. 
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ICY ITEMS. 


——The ice factory at Demopolis, Ala., has shut down for 
the season. 

The ice cutters and handlers of Detroit, are organizing 
a trade union. 

——The Ventura (Cal.) ice factory will open a branch office 
at Santa Barbara. 

——The Hurd Refrigerator Co., at Duluth, has begun man- 
ufacturing refrigerators. 

The Decatur, Ala., Ice Co. have spent $30,000 on the 
improvements just finished. 

——J. B. Clough has purchased A. G. Kingsbury’s ice fac- 
tory at Deland, Fla., for $14,350. 

——Howard Hall, at Rockford, Ill., has sold his interest in 
the City Ice Co., to F. S. Sovereign. 

It is rumored that the Cumminsville (Ohio) Artificial Ice 
Machine Co. is about to change hands. 

The ice factory at Pomona, Cal., expects to run all 
winter. It is making seventy tons per week. 

The ice makers and dealers at Portland, Ore. (east 
side) are said to have effected an organization. 

—The Central Ice Co., of Chattanooga, are about to erect 
a fine new stable for their horses and rolling stock. 

—The Alabama Ice and Cold Storage plant, in Birming- 
ham, Ala., has been sold to T. W. Hildrop, for $10,000, 

——A Birmingham, Ala., paper says that ice is cheaper in 
that city than in any city of its size in the United States. 

The McCray Refrigerator and Cold Storage Co. are 
nearly ready to occupy their new building at Kendallville, Ind. 
The Barrett Ice Co., of Huntsville, Tex , has been sold 
to Staley & Swanger, who will overhaul and enlarge the plant. 
C. E. Sovereign has been elected president of the City 
Ice Co., Rockford, Ill., and Fred J. Sovereign secretary and 
treasurer. 

—tThe Danville, Ky., Ice Co. has contracted with a Cin- 
cinnati firm to sink a 500-foot artesian well to supply the factory 
with water. 

——tThe Titusville Ice Co. are unable to meet the full de- 
mand for ice, and fish houses are buying ice as far north as 
at Macon, Ga. 

——Augustus Stouffer, an old employe of the firm, has been 
promoted to be superintendent of J. S. Sible’s ice business at 
Harrisburg, Pa. 





























——The Alaska Refrigerator Co., Muskegon, Mich., have 
begun operations on their new factory, said to be the largest of 
the kind in the world. 


—A n extensive addition is being built to the De La Vergne 
Refrigerator Machine Manufacturing Works at Port Morris, to 
be used as a machine shop. 


—A Gloucester (Mass.) fishing schooner recently went to 
Bangor, Me., to lay in ice, the price being $2 per ton, while at 
Gloucester the ice men asked $2.40. 


—John Humbert and Joel Baughman, of Topeka, Kan., 
have both been convicted of selling impure ice. Both men cut 
their ice in Shunganunga creek, and have been selling it for all 
purposes for several years. 


—tThe Frick Co. are building a machine to cost $198,000, 
to goto St. Louis. It will weigh 1,000 tons, and will require 
eighty cars for its shipment from Waynesboro, Pa.—said to be 
the largest single manifest ever made out by any railroad office 
in the Cumberland valley. 


——An ordinance has been introduced in the town council 
of Duluth, Minn., regulating the storage and sale of ice for do- 
mestic use. It provides that no ice shall be taken less than 
1,000 feet from shore. Any person must first secure a permit 
from the health officer, whose duty it shall be to see that the ice 
is wholesome and properly stored. 





The Dallas Dressed Beef Co., who started a packing 
house in Dallas, Tex., last year, have been doing so good a 
business that they have decided to enlarge their capacity. The 
equipment of their last year’s plant was placed in the hands of 
the Hercules Iron Works, of Chicago, who supplied the ice ma- 
chine and piping for the buildings. The company has just given 
an order for an additional Hercules ice machine, which will 
manufacture twenty-five tons of ice daily. This will be in place 
ready for the winter’s work. 





At the last meeting of the stockholders of the Western 
Ice Machine Co., the following officers were elected: Otto 
Hoffmann, president and treasurer, and Fr. Keller, secretary. 
The company has built new and very expensive works at Chi- 
cago Heights, Ill., equipped with the best machinery, and tools 
and lighted with electricity. The Western ice machine is gain- 
ing ground rapidly, and some very nice contracts are in the 
hands of the firm already for this season; among them a 50-ton 
machine for the South Chicago Brewing Co., South Chicago 
Ill., which is their second order, as the company has a 25-ton 
Western running already. The new catalogue ‘of the firm is 
very handsome (illustrated), and will be sent upon request, 
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THE NATURAL ICE TRADE. 


The season of 1891 has now practically closed, and it 
cannot be said to have reached a fade like that of the 
play, where everything turns out right, when everybody 
is made happy and the curtain goes down in a ‘‘halo of 
glory,” with colored lights. From all over the North 
the testimony comes with the almost unvaried burthen 
of complaint that the season has been an unprofitable 
one, 

In the West the selling season had been preceded by 
a third consecutive open winter; nevertheless, in spite of 
the fact that there was less first-class ice in store than 
the average, dealers opened the season with about a 50- 
per-cent reduction of prices from the previous year, and 
made contracts on that basis not only for the summer of 
1891, but for one, two and three years in the future, as 
was frequently the case in Chicago. The only hope for 
reasonable profit in such trading must have been based 
on the expectation of liberal sales; but this expectation 
was in large measure disappointed by the unusually cool 
weather, lasting until August, when for a short time a 
genuine summer heat was felt. September’s heat made 
up in part for the mild weather previous to August 1; 
but on the whole, the season was a short one. While, 
therefore, stocks have been largely reduced, the profits, 
after paying cost of handling, have been reduced to the 
minimum, and holders made somewhat ‘‘uneasy,”’ as 
may be imagined, when ice in September was offered at 
$1 to $1.15 in the cars at Chicago. . : 

At St. Louis the season opened at $4 (the former 
price having been $8 and $r1o) for ice that cost littleuf 
any less than $2 laid in the storehouse, or $2.30° for 
East St. Louis ice on board cars in St. Louis, while some 
of the supplies came from Rock Island, from up-river 
towns and from Wisconsin, with freights by rail at $2 to 
$2.50 per ton to St. Louis. Yet at no time did ice sell 
for above $5.50 during the season. The dealer needs 
no suggestions to estimate the profits possible under 
such conditions, though ice in Wisconsin, f. 0. b. and 
well packed, was offered freely at $1. Both the natural 
ice dealers and the smaller ice factories accuse the large 
ice factories with having demoralized the trade by 
cutting prices in order to ‘‘shut them out.” This, 
however, is promptly denied by the heads of the larger 
firms. Mr. Loomis, of the firm of Huse & Loomis, ice 
manufacturers, upon being questioned upon the subject, 
said: ‘‘We are now selling ice for 25 cents per hundred 
or $5 per ton, the same rates that we have had all sum- 
mer. We put the rates down to those figures to shut 
out out-of-town competition, and not to hurt the smaller 
dealers of our city. There is good money in the business 
at those prices, and I think that every ice concern in 
St. Louis that has been properly managed has made 
money this season. There was a concern in Illinois that 
proposed to ship ice to St. Louis and sell it for less 
money than the St, Louis manufacturers could afford to 
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furnish it at. They made one shipment, but that was 
all. They got ‘enough in one round.’” Mr. Robert 
Bauer, of the Griesedieck Artificial Ice Co., said, ‘‘ice 
had been a little scarce for September, on account of the 
unusually warm weather for so late in the season, and a 
greater consumption of manufactured ice than ever before 
has followed. 
Louis to supply the people with it, judging by the way 


There are not factories enough in St. 


they have been using it for the past two months,” added 
Mr. Bauer. 
present, but more will be built. 


«« There are only six factories in the city at 
In the season of 1890, 
ice sold in St. Louis for $20 per ton. The beginning of 
the present season it was reduced to $10, and later to 
$4.50, but we could not make a living at the latter figure, 
consequently we raised the price to $5 per ton, where we 
intend to keep it, if we can.”’ 

On the Kennebec stocks have been reduced to the 
lowest ebb, there having been but about 200,000 tons in 
store September 1, which supply has been further reduced 
by liberal shipments during the past month, so that only 
about 75,000 still remain in store. There has been, of 
course, some growling about low prices, yet the general 
activity in the way of repairs and building to increase 
storing capacity would seem to indicate that the season 
has on the whole been profitable. Indeed, the Kennebec 
country seems to have done better than any of the great 
fields this summer, in spite of the reduced prices made 
in the cities where the cut is consumed, and demonstrated 
its ability to successfully compete there with the manu- 
factured article. 

As to the Penobscot country, the Bangor, Me., Com- 
mercial, September 30, says: ‘‘ The ice trade along the 
river is about over, as far as this season is concerned, and 
while it has been far from satisfactory to the operators, 
they are congratulating themselves that it was no worse. 
There is more or less shipping now, but the dealers do 
not expect to make many more sales unless the present 
spell of warm weather should hold. In that event trade 
ought to have a boom. 
now 75 cents per ton, which is considerably more than a 
losing thing for the most of the dealers, for they say that 
they get a new dollar for an old one. More houses have 
been cleared this summer, however, than was expected 
from the outlook in the spring.” 


The prevailing price of ice is 


NATURAL ICE NEWS. 
——A Chicago man is going to build an ice house at Lincoln, 


Ill. 

——Capt. D.S, Sheppard will build a 400-ton ice house at 
Pekin, Ill. 

——Thorndike & Dix will build an 
port, Me. 

——Madison, Wis., in September, sent 9,800 tons of ice to 
Milwaukee. 

——H. Puterbaugh’s new ice house at Mackinaw, IIl., is al- 
" most completed. 

——B. Cone, Elkhart, Ind., will rebuild his ice house to en- 
large its capacity. 

——Another large ice house is being constructed on the lake 
at Richfield Springs, New York. 

——The Western Ice Co., Hastings, Neb., will soon begin 
the erection of a large ice house in that city. 

—Repairs of Maine ice houses are being rapidly closed up, 
and all indications point to a very busy cutting season. 

——The Holyoke and South Hadley Falls Ice Co., of 
Holyoke, Mass., will rebuild its recently burned ice house. 

——Ice houses with capacity for 50,000 tons are being built 
on the shores of Lake Potanpo, Brookline, near Nashua, N. H. 

——Earl Carpenter & Sons are rebuilding their ice houses 
at Northbridge, Mass., which were destroyed by fire last spring. 

——L. B. Hartshorn and M. J. Hovey have purchased, and 
will continue, Joseph Clutier’s ice business at St. Johnsbury, Vt. 


ice house at Rock- 
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_——Mussina & Reed, of Lock Haven, Pa., have been sup- 
plying Williamsport with ice, at the rate of sixty to seventy tons 
a week, 

_ .——The Rockport Ice Co., Rockport, Me., will erect another 
ice house this fall, and will store every pound possible the com- 
ing winter. 

_ ——David Wentling and George Alltop, proprietors of the 
ice houses burned in September, at Armourdale, near Kansas 
City, will rebuild. 


——The ice company at Thorp, Wash., are enlarging their 
ponds on Yakima river, to increase their cut this winter from 
2,000 to 8,000 tons. 


——F. W. Loud & McCloud, ice dealers, have sold out to 
Mr. Shaw, of Weymouth, Mass., who may purchase the business 
of Mr. Gardner also. 


Geo, A. Clements, superintendent of the Knickerbocker 
Ice Co., of New York city, died at Lancaster, Pa., October 13, 
of Bright’s disease. 

| — capt. |» 2a ombarnd sot tmeyhortiand, IicerCo, tsierect- 
ing a second 6,o00-ton ice house at Hood River, Ore., and will 
erect another at Celilo. 


——Hastings & Co., Troy, N. Y., are building at Albia a 
new ice house, to hold 15,000 tons, and have three other houses 
holding 1,000 tons each. 


—The ice supply of Rutland, Vt., ran short for local con- 
sumption about October 1, the country towns having purchased 
more liberally than usual. 


. J. G. Merrill and J. R. we: the latter from Boston, 
will build three new houses this fall at Wakefield, Mass., to 
have capacity for 7,000 to 8,000 tons. 


The Wilson Coal and Ice Co., of Atlantic City, N. J., 
recently erected at Atsion an ice house, to hold 20,000 tons. 
Business this season has been excellent. 


——Fourice houses near ‘‘ Shanty Pond,” Lawrence, Mass., 
property of the Lawrence Ice Co., after fourteen years of use- 
fulness, have been torn down to be replaced by new houses. 


——At a recent meeting of the Park City (Utah) Ice Co. 
it was decided to increase the stock from 1,000 to 2,000 
shares, and also to increase the storage capacity during the 
coming winter. 

——Shipments of ice from Madison, Wis., were large all 

through September and earlier part of October, the Knicker- 
bocker Co., of Chicago, taking fifty car loads daily during the 
last week of September. The same week Hoven, Morgan & 
Behrends got off g,o00 tons, while a St. Louis firm also shipped 
a large quantity. 
Baley & Leonard, Rockford, Ill., have purchased a to- 
acre tract of land on Rock river, north of the city, on which they 
will erect new ice houses. Their cut will then be made above 
the city, where the water is known to be free from sewage con- 
tamination, and will float the ice to the city in the summer on 
barges, loading ice wagons direct from the boats. 


—RBangor, Me., News: ‘*‘The schooner Lydia M. Deer- 
ing, September 30, is loading at the houses of the American Ice 
Co. for that company’s Washington houses. She willtake about 
2,000 tons. This, with 3,000 tons, which will go to Baltimore, 
and 2,000 to Philadelphia, together with a small uantity to ship 
to headquarters at Washington, will clear out all the houses of 
the company, which have a capacity for 43,000 tons, and were 
filled last winter.” 




















PACKING HOUSE NOTES. 

—tThe Silberhorn Packing Co., of Sioux City, Ia., has be- 
gun to slaughter hogs. 

—The Iowa Packing Co., of Clinton, Ia., will get the 
Sabula house ready for operation at once. 
The Swift Packing Co. will open a branch house at St. 
Joseph, Mo., and willerect a cold storage house for dressed 
meats. 








John Morrell & Co., at Ottumwa, Ia., are putting ina 
150-ton Weisel & Vilter Manufacturing Co. refrigerating ma- 
chine, brine system. 

—Joseph Stendle has bought four and a half acres of 

ground on which to build a packing house at Paris, IIl., to be 
ready by November tr. 
The Cudahy Bros., packers, have purchased land at 
Buckhorn, near Milwaukee, where new stock yards will be 
located, and where the Cudahys will buildan immense packing 
house. 








There is a great demand all over the Canadian maritime 
provinces for sheep for the Boston market. Several car loads 
passed through St. John on one day for Boston. One Beauce 
firm recently forwarded a shipment of 1,700 animals, and con- 
tracted to deliver 6,000 more before the end of the season. 


The plans for the buildings and other improvements on 
the new stock yards at Stickney (Chicago), are being rapidly 
completed, and the actual work will begin, General Manager 
Washburn said, very soon. It is the intention to push 
the work during the winter, and unless the weather is too severe 
all fences and pens will be completed early in the spring. 
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RAILWAY REFRIGERATION. 


REFRIGERATOR CARS—TWO WELL KNOWN SYSTEMS 
DESCRIBED—THE PRINCIPLES APPLIED 
BY *TIRPANY. 


A STUDY OF 





Our descriptions of refrigerator cars for this month 


include two well known systems, or patents—-the 
Wickes and the Tiffany—both of which have met with 
much success and are largely in use by railway and 
refrigerator line companies. They differ widely in con- 
struction and design, and in some respects the principles 
on which they are built are almost diametrically op- 
posite to each other. These differences may, perhaps, 
be best indicated by briefly stating the prineiples dwelt 
upon by Mr. Tiffany in designing his car, to wit: 

(1.) The temperature of the car should never be re- 
duced lower than is necessary to preserve the articles 
stored therein for transportation, the reason given being 
that an article which may be preserved at, say, 45° would 
be injured by a temperature of, say, 38°, and would decay 
rapidly when exposed to the average summer heat. 

(2.) The ice must be placed above the articles to be 
preserved, the latter being immersed in chilled air by 
gravitation only, which is always present, and for which 
no mechanical device can safely be substituted. 

(3-) 


air, should be provided—live, moving air being prefera- 


Moderate ventilation, supplying clean, fresh 


ble to confined air for the preservation of meat, etc. 

As willbe seen below, Mr. James H. Wickes (189,001, 
March 27, 1877) rejects, or at least ignores, these princi- 
ples, certainly the last two. He places his ice tank at 
one end of his car, next to the provision chamber of the 
car, At the other end of the car, he provides a narrow 
air chamber, with an opening from the provision cham- 
ber at the top, under the ceiling. This air space extends 
across the full width of the car, down the end and under 
the floor to a fan blower in the center. This fan is ope- 
rated by a power attachment to the axle of the car (in 
motion, or it may be operated by hand when the car is 
not in motion), and when in motion the fan sucks the 
air from the provision chamber through the air space ; 
and when the air passes the fan it is forced into the ice 
tank, through the ice, whence it escapes at the bottom, 
distributed across the full width of the car into the pro- 
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vision chamber. The inventor also provides for the stop- 
page of the fan while the car is in motion, presumably 
One of the 
claims of the patentee is for the automatic float valve 
for the removal of the melted water under the ice. As 
the water accumulates, the valve is buoyed up and 
the surplus water escapes without admitting the air; 
and whenever the car passes around a curve so as to de- 
press that side of the car where the valve is, there is a 
rush of water to it, suddenly raising the valve and dis- 
charging the water with force enough to carry off the 
sawdust, etc., which might clog the escape pipe. The 
valve, being also inside the car, cannot freeze or have a 
different temperature from that of the car itself. The 
inventor, therefore, makes provision for the movement 
of air within the car, but none for admitting the outside 
air, and relies on a mechanical device for the distribution 
of cold air through the car—a construction which differs 
from the Armour car (see September number) mainly in 
forcing a movement of the confined air. 

Mr. Joel Tiffany (193,357, July 24, 1877), on the con- 
trary, provides for the distribution of cold by gravi- 
tation, 


when the desired temperature is attained. 


and for ventilation by admitting outside air 
and removing the air from within the car proper, thus 
applying all of the principles above quoted as essential 
elements of a perfect car, and rejecting the fan blower 
by substituting what he styles a ‘‘ wind sail.” His 
claims cover insulation, by dead air and packed spaces, 
the former convertible to live air passages at will; ventila- 
tion and cooling. The ice tank is located in aclear-story 
raised above the roof, the tank filled from the top. The 
tank is of galvanized iron, the under surface of which 
forms the roof of the provision chamber. The car 
proper is inclosed in a jacket composed of horizontal 
air passages, surrounding it on all sides, the same insu- 
lation protecting the ice tank also. These passages have 
openings at the ends (at the corners) of the car, which 
may be closed with stoppers, thus making this air space 
a dead or live air passage, as desired. When open, a 
circulation of air completely surrounds the provision 
chamber, which has the effect of cooling the car in sum- 


mer, and in winter, when the openings are closed, 
acts as a protection against cold. The provision 


chamber and this air space are connected by tubes 
in the ceiling, which permit the escape of the foul air 
from the provision chamber to the air space, and thence 
At each end 
of the clear-story containing the ice tank is an opening 
for the outside air to enter what is called a ‘* wind sail” 
—provided with a valve and shutter to regulate the 


outside the car itself by the end openings. 
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quantity of air admitted—the air passing down into the 
car through pipes to the water tank containing the 
melted ice. A wire gauze screen (seventy meshes to the 
inch) keeps out all cinders, while the water upon which 
the air is forced, takes up the dust. It is then carried 
up by pipes to the ice tank, the ice resting directly on 
the pipes, and then distributed when cool through the 
car by smaller pipes running lengthwise, which serve 
as hangers for meat hooks, etc., thus completing the 
air circulation, and by entirely automatic methods. 

Thus, it will be seen, here are two cars built on rad- 
ically different principles, yet in practice both have been 
eminently successful, and are to-day among the best 
known refrigerator cars now running. How much the 
advantages of capital and push are responsible for this 
latter fact it is not necessary to say; but from the study 
of them one cannot escape recognition of the fact ex- 
pressed in the homely proverb of the countryman, who 
says, ‘‘there is more than one way to skina rabbit,” and 
proves it in practice. 

This exposition of the principles on which these two 
cars are built, it is proper to add, is based on the orig- 
inal patents, issued in 1877 ; and that both systems have 
been since much modified and perfected, bringing them 
fully abreast of the most modern requirements; and that 
in a future issue Ick AND REFRIGERATION will give 
detailed descriptions of those modifications and improve- 
ments. 


Mr. SNEATH, of the Consumers’ Ice Co., San Fran- 
cisco, recently entered a complaint with the state board 
of railroad commissioners against the Southern Pacific 
R. R. Co., relative to the high rates on ice. ‘‘ The rail- 
road people denied, in a long answer to Mr. Sneath’s 
complaint, that its rates of transportation were prohibi- 
tory of an enormous demand on the local companies for 
ice for use in the warm valleys of the state or elsewhere, 
or that such demand exists, or would exist were it not 
for the transportation company’s present rates on the 
‘It denies that 
its schedule rates are ten times the rates of roads leading 
from the great lakes in the east to various interior points, 


cold commodity,” says a Frisco paper. 


or at all in excess of such rates, after making proper 
allowance for the additional cost of service to the de- 
fendant over the cost of similar service in the east. It 
One can- 
not but admire Mr. Sneath’s nerve in taking this kind of 


avers that its rates are reasonable and just.” 


a bull by the horns; but from all accounts that come east 
of the character of the railway monopoly of California, 
we cannot undertake to congratulate him in advance on 


his victory over the ‘‘ grasping,” etc. 


Tue ‘latest’? comes from Maine, and as Maine has 
been a prohibition state for some forty years, it is per- 
haps safe to repeat the story, for which the Brunswick, 
Me., Zelegraph is said to be responsible, and which is to 
this effect: 
wick was breaking ice for his table he noticed a speck 
in the middle of the cake. Cutting down near to it he saw 
it wasasmalltoad. He cut the animal out and laid it on 
the table to thaw out. When the ice melted he put the toad 
in a box, carrying it down cellar. Late that afternoon 
he opened the box and was somewhat startled to see the 
toad jump out.” 


«¢One day recently while a citizen of Bruns- 
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FOREIGN NEWS ITEMS. 


——Freezing chambers have now been established in the 
market at Madrid for the preservation of meat and game. 


——According to recent reports there are openings in Italy 
for ice making machinery to supply ice for domestic uses. 


The French consul at Vigo, Spain, says: ‘‘ Vigo 
possesses only two steam power refrigerators for making ice used 
in packing fresh fish for railway transport. A third ice factory is 
now in course of erection.” 


The Dutch consul at Bangkok, Siam, writes: ‘‘ There 
are two ice factories here; one belongs to a Danish firm (Messrs. 
Andersen & Co.), while the other is a Siamese venture. Owing 
to several breakdowns of the machinery, the native company 
had to provide all the ice wanted, and did a very good business.” 


—The Dutch consul at Brisbane, Queensland, Australia, 

says: “The export of frozen meat and preserved meat in tins 
seems to assume greater dimensions. The Lake’s Creek Meat 
Preserving Works have made various shipments to England 
during the year. In view of the rapid increase of live stock in 
the colony, it is of vital importance that surer means for the safe 
export of frozen meat should be adopted.” 
A Paris telegram, October 23, says: ‘' The opposition 
of the agricultural class to the admission of American pork 
threatens to block the removal of the restrictions by the senate, 
either directly or indirectly raising the tariff to a figure almost 
prohibitory. The rejection by the cabinet of the senate prop- 
osition to raise the duty to twenty-five francs per 100 kilos on 
salt meats does not end the obstructive fight against the Amer- 
ican product, although there is now no pretense that the oppo- 
sition is actuated by any other motive than a desire to protect 
the French pig breeders against foreign rivalry.” 


—tThe New Zealand Refrigerating Co. held its tenth 
annual meeting at Invercargill, in August last. The report for 
the year ending June 30 last shows satisfactory results, a divi- 
dend of eight per cent being declared. During the past year 
247,784 carcasses of mutton and lamb were frozen arid shipped 
from the company’s works, and 7,520 carcasses were slaughtered 
there and frozen on board the sailing ship 7zmaru, making a 
total of 255,304 carcasses handled, an increase over last year of 
22,971 carcasses. There were also frozen and shipped 55,204 
pounds of beef, against 54,947 pounds the last year. From the 
Oamaru works were shipped 130,862 carcasses, of which 36,900 
were lambs, and from Burnside 124,442, of which 18,915 were 
lambs. The total number of lambs shipped, 55,815, shows an 
increase of close on 26,000 as compared with last year, but this 
increase the directors do not regard as entirely satisfactory, 
either in the interest of growers or of the trade generally. The 
large number of lambs sent from the colony this season has 
apparently glutted the London market, and returns have been 
more or less disappointing in consequence. There is, moreover, 
reason to fear that the shipment of ewe lambs in such numbers 
may tend to decrease the export of mutton in the future. The 
prospects of the company are improved by the chairman’s 
announcement that the shipping companies have agreed to 
reduce the freight to 1d. per pound for equal shipments through- 
out the year, the reduction to take effect from the 1st of Decem- 
ber next. With reduced charges there and in London, and with 
this concession in freight, there seems to be every prospect dur- 
ing the ensuing season of favorable returns to growers, and an 
increased output from the company’s works. 


Some railroad men in Australia prevailed upon the offi- 
cials in charge of the railroads there to import some Wickes re- 
frigerator cars from America, under the impression that they 
would be useful in the transportation of fruit and dairy produce 
in that warm climate. The enterprise does not appear to have 
been appreciated by those who will no doubt eventually be ben- 
efited by the use of the cars, for we find the following attack in 
a Melbourne paper: ‘‘ The absurd blunder committed by the 
railway authorities in building costly and wholly unsuitable re- 
frigerating cars, with a carrying capacity of twenty tons, in- 
stead of constructing light running cars, capable of carrying 
about four to six tons of dairy produce, was brought before the 
legislative assembly yesterday, when a return called for by Mr. 
Armytage was presented. As has been pointed out in these 
columns, the commissioners actually ordered the wagons to be 
built on the pattern of an American meat carrying car, used for 
traveling long distances in the United States,and the vehicles,as 
may easily be comprehended, are quite unfitted for the carriage 
of dairy produce, which has to be picked up in small parcels at 
different stations. The return shows that thirty-one cars have 
been built. The cost of each was £602 4s. 5d., exclusive of 
items supplied to contractors free of cost—namely, wheels and 
axles, channel bars, buffers, bearings and Westinghouse brake 
fittings, which bring the total cost up to £772 tos. 6d. The 
weight ranges from seventeen tons sixteen hundredweight to 
eighteen tons. The approximate cost of maintaining a temper- 
ature of 50°, 60° and 40°, respectively, inside the cars for 
nine hours continuously, the temperature outside being eighty 
degrees, when in actual constant traffic equals £7 per ton for 
each car per week (equal to 7s. 6%d. for nine ise ice being 
supplied at 7os. per ton. Experiments have not been made with 
fixed internal and external temperature, nor with the internal 
temperature at 40° and an external temperature of 80°. The 
name of the patent used is that known in the United States as 
the ‘Wickes.’ ”—/National Car and Locomotive Builder. 
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THE PREPARATION OF BRINE. 


THE COOLING PROPERTIES OF BRINE, OR SALT, SOLUTIONS—SPE- 
CIFIC HEAT OF SOLUTIONS COMPARED—THE BEST 
CONCENTRATION OF SALT SOLUTIONS. 


BY PROF, J. E. SIEBEL, DIRECTOR OF THE ZYMOTECHNIC INSTITUTE, CHICAGO, 





In the successful operations of refrigerating machin- 
ery, as well as in all other operations, many things are 
brought into play, which at first sight seem to be of little 
importance, yet which amount to a great deal, if consid- 
ered in connection with the large plants now devoted to 
storage purposes and refrigeration in general. 

Among the questions which present themselves on 
this subject, the one relating to the composition of the 
refrigerating vehicle which is used in connection with 
the machines with indirect refrigeration, is of consider- 
able interest. Generally salt brine is used for this pur- 
pose, but other solutions, notably that of chloride of 
calcium, have been recommended, and to some extent 
have been used for this purpose. Several advantages 
have been claimed for the solution of chloride of cal- 
cium, among others that it would do more cooling, or 
cool quicker, and that it would be less severe on iron 
pipe. From experiment, however, which we were able 
to make, the latter claim is without foundation in fact, 
as far as regards pure solutions of both materials; and 
there is no reason to suppose that the chloride of cal- 
cium of commerce is any purer than the chloride of 
sodium, or common salt,—quite the contrary. The ca- 
pacity for cooling is also not greater in a solution of 
chloride of calcium than in a solution of common salt, 
as will be readily understood by a comparison of the 
specific heat of the different solutions, as given in the 
following table. 

By specific heat of a substance, or solution, is meant 
the amount of heat (in thermal units) necessary to ele- 
vate the temperature of such substance for one degree. 
Consequently the greater the specific heat of a refrig- 
erating solution, the larger the amount of heat will be 
which a given weight of the same is able to withdraw 
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from a warmer medium. What is popularly called the 
cooling capacity of a solution may be properly defined 
as the product of specific heat and conducting power; 
but since the latter does not differ materially in solutions 
of the same concentration, the specific heat of a solution 
may be taken as a direct measure for its cooling ca- 
pacity. 





‘SOLUTION OF CHLORIDE OF SODIUM (SALT). 









































Percentage : Specific Freezing | Freezing 
of salt by ore gravity at | point,de- | point,de- 
weight. fee Goer ie grees F. grees C. 
I 0.992 1.007 31.8 —O 
5 0.960 1.037 25.4 —3.6 
10 0.892 1.073 18.6 —7.5 
15 0.855 1.115 12.2 —I 1.0 
20 0.829 1.150 6.0 —I4.4 
25 0.783 I. 191 1.86 —16.8 
SOLUTION OF CHLORIDE OF CALCIUM. 
~~ 7 9.906 JP 00g RE —0.5 

5 0.964 1.043 27.5 205) 
10 0.896 1.087 22 —— oy 

15 0.860 1.134 15 —9.6 
20 0.834 1.182 5 —-14.8 
25 0.790 1.234 8 =-22.E 

















By referring to the foregoing table, we find, therefore, 
that the relative cooling capacity of a 15 percent solu- 
tion of common salt and that of a15 per cent solution 
of chloride of calcium are as 855 to 860; that is, as 
nearly alike for all practical purposes as can possibly 
be. The same is the case with solutions of other 
strengths. 

Another criterion bearing on the relative preference of 
solutions of chloride of calcium and of common salt for 
the above purpose, is the amount of each to depress the 
freezing point of the solution for a given number of de- 
grees, it being the only object of the use of these sub- 
stances to obtain vehicles which will not freeze or 
congeal at the working temperatures of refrigerating 
machinery. By referring to the above tables we find that 
the solutions of common salt, between the concentra- 
tions of 5 to 15 percent and over, freeze ata lower temper- 
ature than solutions of chloride of calcium of correspond- 
ingconcentration. And as these concentrations include 
those mostly used, for our purpose the salt brine must be 
considered preferable on this head also, except when 
working at exceptionally low temperatures. 

Thus we may take it for granted that as a refrigerat- 
ing vehicle for machines with indirect cooling, salt brine 
isat least equally good as solutions of chloride of calcium; 
it is decidedly preferable, when the price of both is con- 
sidered—at least in the United States. 

This being settled, another question in connection 
with this subject regards the best concentration of the 
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solutions of salt used for the above purpose. This ques- 
tion is also readily answered by the above tables, for we 
see by them that the specific heat, or the capacity for 
heat in salt water, is much less than in ordinary water, 
and that it increases as the solution becomes more 
diluted. 
weight of water, while its temperature raises for a cer- 
tain number of degrees, will abstract more heat than an 


equal weight of brine if raised for the same number of 


In other words, this means that a certain 


degrees, and that asa vehicle for transmitting cold 0.8 
pound of water will do the same service as one pound of 
brine of 1.186 specific gravity ; or, if this is reduced to 
gallons, 7.9 gallons of water will do the same service as 
8.33 gallons of brine of the density quoted. In the light 
of volume measurement, the difference in the service 
done by the two media is not so great, but still great 
enough to demonstrate that it is poor policy to make so- 
lutions of salt for refrigerating purposes any stronger 
than is necessary to keep them from freezing. By ob- 
serving this rule the proper concentration of salt brine 
in individual cases can be readily found from the above 
table. 
frigerating tank at a temperature never below 15° F., it 
would be irrational to use a solution containing more 


Thus if in a certain case the brine leaves the re- 


than 15 per cent of salt; and if the temperature of 
the outgoing brine is never below 20° F., the brine need 
not contain over Io per cent of salt. In both cases, the 
brine will be sufficiently strong to be prevented from 
freezing, which is all that is required in this respect. 

There is another and very practical reason which 
should prevent the use of too strong, especially of con- 
centrated, solutions of salt for refrigerating purposes. 
Such brine being subjected to lower temperature in the re- 
frigerator, would have a tendency to deposit salt in the 
pipes which may, nay, in fact, has already given great 
trouble in a case which has come to our knowledge. 
For this reason a brine should never contain more than 
24.3 per cent of salt, this being as much as will be held 
in solution at o° F. A solution of this kind has a spe- 
cific gravity of 1.186, and in every gallon of it, which 
weighs 9.88 pounds, is contained 2.41 pounds of salt. 

As is well known, the capacity of refrigerating ma- 
chinery is frequently estimated by calculating the amount 
of calorics abstracted from a given amount of brine ina 
certain time. In such cases, the concentration of the 
brine must be taken into consideration on account of the 
differences in specific heat of brines of different strength, 
as is also shown by the above tables. 





Tue Z£xpress, at Bellingham Bay, Wash., says that 
the ice manufacturing company of that place is freezing 
about 800 salmon per day, to be shipped to the New York 
and Chicago markets. As the mouth of the Nooksack 
river is a great fishing ground, the establishment of the 
ice factory has developed a new business. Part of the 
fish are taken by steamer to the Blaine cannery, and the 
balance are prepared for market there. 





Propas.y the largest creamery in the world is that at 
St. Albans, Vt. The building itself is three stories high, 
with g,ooo feet of floor room. About 700 farmers, with 
12,000 cows, are now supplying the cream for the 
factory, and the average daily product is 10,000 pounds. 
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Ice factory construction in the South has been ona 


much more conservative scale in r8gt than in 18go, and 
wisely so, as in some parts of the South the ice making 
business was more or less overdone. It cannot be said 
that the South is oversupplied with factories, but 
rather that the building has been affected by the some- 
what injudicious selection of locations for new factories. 
Because one factory ina given city is successful, it by 
no means follows that two factories in the same city will 
be equally successful; yet a great deal of building last 
year (1890) was on that basis or assumption. In 18g1, 
therefore, warned by the self-evident, growing demor- 
alization of the business through lack of care in select- 
ing localities for new plants, the number of new fac- 
tories has been greatly reduced; in the quarter ending 
October 1, 1891, for example, the number of new fac- 
tories reported from the South being but sixteen, as 
against fifty-five for the same quarter in 18go, and four- 
teen in 1889, the total for the nine months of 1891 
being fifty-eight. This is a very material falling off, in 
construction, but it indicates a much healthier condition 
than existed in 1890, since factories now are being put 
up only at points where there is an actual demand for 
the product, and where there is a reasonable expectation 
of earning dividends on the investments. Machinery and 
supply men will also be benefited by the break in the 
‘‘boom,” by giving the business greater stability and 
reliability, and what may apparently be lost of business 
South will be fully made up by increased activity in 
the North, both in ice making and refrigerating machin- 
ery, so that the outlook now is excellent for a busy con- 
struction season. 
report that good dona fide inquiries for new plants and 
enlargements are plentier than ever, from men of the 
very best class—men with money, who mean business. 


Many manufacturers of machinery 


Our list of new works this month shows a fair 
activity in the way of new companies and enlargements, 
which will hereafter increase in number, without doubt. 
Our great crops, north and south, east and west, to be 
sold at good prices, in view of the shortage abroad, 
promise a season of prosperous business in all lines of 
trade and production, which will, of course, be felt in 
the ice business, as in other industries. 


NEW FACTORIES AND IMPROVEMENTS. 


ALABAMA. 

Decatur—The Decatur Ice Co. have completed their im- 
provements, at a cost of $30,000; capacity, thirteen tons daily. 
ARIZONA. 

Phoenix—S. D. Lount & Sons will enlarge their ice factory 
to three times its present capacity. 

ARKANSAS. 

Arkansas City—Samuel Marks is said to be in the market 
for a 10 or-15-ton ice machine. 

Morrillton—An ice factory is soon to be established. 

Pine Bluff—J. P. Angel & Co. will build a 15-ton ice factory 
and cold storage plant. 

CALIFORNIA. 


Bronco—Work on the ice factory is progressing rapidly. 
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Riverside—An ice making plant of 15-ton capacity is now 
being erected by the Fulton Engine Works, of Los Angeles, 
Cal., to be run by water power. 

FLORIDA. 

Lakeland—Pierce McCrary, representing Atlanta people, 
will build an ice factory. 

Ocala—The East Florida Ice Manufacturing Co. will put in 
a 15-ton machine during the winter. 


GEORGIA. 

Augusta—An ice factory is to be erected at North Augusta. 

Augusta—J. W. Jackson, of the North Augusta Land Co., 
can give information of a $100,000 brewery and ice factory to be 
erected. 

Fort Valley—Arrangements are being made by G. H. Hol- 
gate, S. T. McNeil and others to build an ice factory. 

Marietta—W. Young, Cortland, N. Y., S. C. Phillips and 
others have incorporated the Marietta Water Works Co.; capital, 
$100,000. They will erect an ice factory. 


KANSAS. 


Leavenworth—Business has resumed at the Ryan & Son ice 
factory, the legal difficulties between the owners and the makers 
of the machine having been adjusted. 

Pittsburg—C. H. Boaz & Bro. have purchased a 20-ton 
‘**Southern ” ice machine, to be finished by January 1, 1892. 


KENTUCKY. 
Winchester—J. P. Cassidy has started an ice factory. 


LOUISIANA. 

Algiers—-At a meeting of the Algiers Ice Manufacturing Co. 
at New Orleans, Peter Blaise was elected president; Wm. 
Wenzel, vice-president ; Geo. D. Hite, secretary and treasurer ; 
F. Strenby, manager. John W. Webert will make the plans, 
and the work of building will be pushed rapidly. 

Baton Rouge—The Louisiana Ice and Cold Storage Co. will 
double the capacity of their plant this winter. 

Lake Providence—The Lake Providence Ice Manufacturing 
Co, has been incorporated by John Williams and others. 

New Orleans—The People’s Slaughter House and Refriger- 
ator Co. has been incorporated. 

New Orleans—Hart & McDonald have contracted for three 
50 ton ‘‘Southern” ice machines to be erected by February 1, 
1892. 

MISSISSIPPI. 

Grenada—The ice factory, R. Dock, president, has recently 
commenced operations. 

Scranton—The Pascagoula Ice Co. will erect a 10-ton ice 
factory. They have purchased a ‘‘Southern” machine, to be 
erected by December 1, 1891. 

Winona—The Southern Ice and Cold Storage Co. has just 
finished an ice factory. 

Yazoo City—An effort is being made to organize a company 
to build an ice factory. 

MISSOURI. 

Charleston—Frand Hequembourg and others, of Poplar 
Bluff, will build an ice factory. They have purchased a site. 

St. Joseph—W. L. Distin is canvassing the project of erect- 
ing an ice factory and cold storage plant. 


NEW YORK. 


New York—The new Hotel Savoy, Broadway and Twenty- 
ninth street, to be opened February 1, will contain a Frick re- 
frigerating machine for cooling the building and the steward’s 
storehouse. 

NORTH CAROLINA. 

New Berne—The ice company has ordered a 12-ton ma- 
chine of the York Co., to be set up and in operation by 
February 10, 1892. This will give the company an 8-ton and a 
13-ton machines, with 180-horse power of boilers. 

Washington—C. H. Sterling will put in a duplicate of his 
5-ton machine, to be erected by the York Manufacturing Co. 


NEW JERSEY. 

Paterson—The Diamond and the Artesian Well Ice com- 
panies have consolidated, and will erect an extensive ice factory. 

_Plainfield—J. F. McDonald and J. A. Smith are looking for 
an ice plant of fifteen or twenty tons. 

OKLAHOMA. 

Oklahoma City—Williams & Watson will erect a 1o-ton ice 
factory. They have purchased a ‘‘Southern” machine, to be 
running by March 1, 1892. 

OHIO. 

Youngstown—The Crystal Ice Co, has been incorporated; 
capital, $30,000; a committee of stockholders will select the ma- 
chinery to be purchased. 

OREGON. 

Eugene—The new ice factory began making ice about Octo- 

ber 1, 
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PENNSYLVANIA. 

Collegeville—The Collegeville Ice Co. will at once rebuild 
the factory recently burned, the plant to be completed by De- 
cember 1. The machine will be made by Geo. F. Ott, of Phila- 
delphia; capacity, ten tons. 

SOUTH CAROLINA. 

Savannah—The De La Vergne Refrigerating Machine Co.’s 
6o0-ton ice works on Indiana street, are progressing ae A 
10-inch artesian well has been begun. The works will be fin- 
ished by December t. 


TENNESSEE. 

Bristol—The Diamond Ice Co. and J. W. Waynich’s bottling 
house will be consolidated, the new company to build a brew- 
ery. 

TEXAS. 

Abilene—C, M. Dollis will build a to or 15-ton ice factory. 

Cameron—S. Wohlich will increase the capacity of his ice 
factory. 

Paris—A. P. Park, W. H. Ragland and H. H. Kirkpatrick 
have incorporated the Southern Produce and Trading Co., to 
construct, own and operate refrigerator cars ; capital, $25,000. 

Velasco—Hugh Hamilton, of Houston, has contracted with 
the Brazos syndicate to put up an ice factory and cold storage. 
house, the syndicate donating a block of land. 


VIRGINIA. 

Norfolk—The Hygeia Ice Co. are now setting up their second 
50-ton machine, which will be followed by a third, to be set up 
before next spring. All these are built by the Columbus Iron 
Works Co. 

WASHINGTON. 

Olympia—Work has begun on the erection of an ice factory. 

Spokane—W. E. Rockwell, of the Union Ice Co., of Seattle, 
is working up the project of constructing here an ice making 
plant of 250 tons capacity. 

Tacoma—The Union Ice Co. have purchased new engines 
for their Tacoma and Seattle factories. 

Tumwater—The Tumwater Ice Co. has been incorporated ; 
capital, $15,000. 


TRADE CORRESPONDENCE. 

(The publishers of Ice AND REFRIGERATION do not hold themselves 
responsible for the opinions expressed by correspondents on any topic; but 
these columns are at all times open for the discussion of subjects of inter- 
est tothe trade. Our readers are cordially invited to contribute to this de- 
partment by giving their views on questions propounded, or by suggesting 
original topics for trade discussion. Anonymous letters will receive no 
attention whatever.—EpD.] 


BuFFaLo, N. Y., October 1, 1891. 
To the Editor: 

The co-partnership hitherto existing between W. A. Case, 
W. G. Case, J. F. Behn and Carl Behn, under the name of the 
Buffalo Refrigerating Machine Co., has expired by limitation 
this day. Whitney G. Case will settle the financial affairs of the 
old company. 

We beg to announce that W. A. Case and W. G. Case have 
associated with them Mr. G. A. Wegner, the inventor and de- 
signer of the machine which was introduced by the old company 
about three years ago, and which has been built by them up to 
date. The manufacturing of ice machines and construction of 
refrigerating apparatus of every description will be continued 
under the name of ‘‘ The Case Refrigerating Machine Co.,” and 
we will continue to build the same style machines as heretofore, 
and will add thereto many important improvements, thus keep- 
ing apace with the times, and fulfilling our promise to keep 
ahead of all competitors. 

In making estimates we will always endeavor to make them 
as low as first-class material and workmanship, which is so 
essential in ice and refrigerating plants, will allow. 

If you intend investing in any ice or refrigerating apparatus 
or machinery, you will find it to your interest to obtain our 
figures, Hach will be furnished promptly and cheerfully. Send 
for our descriptive catalogue. 

Tue CAsE REFRIGERATING MACHINE Co, 





BuFrao, N. Y., October 1, 1891. 
To the Editor: 

We beg to announce to you that the partnership between W. 
A. Case, W. G. Case, J. F. Baha and Carl Behn, comprising the 
Buffalo Refrigerating Machine Co., has to-day been dissolved by 
limitation. 

Mr. j: F. Behn, who has been the practical head of the con- 
cern, and under whose sole direction all the machines have been 
designed, built and erected, has purchased the name, good will, 
all drawings, patterns and books, in fact, the entire interest 
of the said W. A. Case and W. G. Case in the concern, and will, 
in connection with his son, Carl Behn, continue the business 
under the present name of the Buffalo Refrigerating Machine 
Co., at the old stand, corner Ohio and Washington streets, 
Buffalo, N. Y. Respectfully yours, 

BUFFALO REFRIGERATING MACHINE Co, 
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PRACTICAL COLD STORAGE. 


THE HANDLING OF POULTRY—THE BEST WAY TO FREEZE AND PACK 
DRESSED POULTRY—THE FATTENING OF LIVE TURKEYS— 
THE STORY OF A POULTERER’S EXPERIENCE. 


By D. B. BEEMER. 


The handling of this class of 
storage is quite a different matter 
Everybody who possessesa cold storage plant of whatever 
nature, from the crude butcher box style upward, does 
not hesitate to load up with eggs and gamble on the 
chances of making an ultimate profit after standing all 


goods through cold 
from carrying eggs. 


possible shrinkage, but these cheap and weak systems 
are of no account whatever where fow/try is to be carried. 

If poultry is to be frozen up after storage, there should 
be a temperature as low as 10° to 15° above zero in the 
rooms to do the work properly. The quicker the freezing 
7s done, and the lower the temperature in which tt ts done, 
the better the stock will be when finally put on sale. The 
best plan is to freeze the stock by outséde cold when the 
temperature is about at zero. This admits of packing 
the poultry in boxes or barrels while comparatively soft 
and pliant, so that it may be done tightly and save waste 
of space. It can, in such case, be packed rounding full, 
and then when partially frozen be settled down by screw 
power below the line of the lid. When such a compact 
mass is frozen hard in such low temperature, 
heading up in lard tierces or boxes made of matched 
‘inch boards, made as nearly air tight as possible, it will, 
under similar circumstances, carry twice as long as 
poultry frozen by a slower process in a temperature 


before 


abovei2o0° FE. 

After freezing in the manner first described, the pack- 
ages may be stored as compactly as possible in rooms held 
at a temperature of 20° to 25° above zero, and carried 
safely for an indefinite length of time—many months— 
perhaps years. It is dangerous to attempt to freeze up 
poultry in cold storage rooms in a temperature above 20° 
above zero, when it is packed tightly in boxes or barrels, 
even with the covers off. The process of freezing the 
contents of such a package never varies:—the frost 


attacks and hardens the contents from the outside—top, 


oe Ghee ANDY, REFRIGERATION .°. 


to 
“I 
\O 





bottom and sides simultaneously, and then drives its way 
in, from all directions, toward the center. This process 
is more or less slow or rapid, according to the degree of 
cold in the room. In a temperature above 20° F., it 
requires several days for the frost to reach the center, 
and many days more to freeze the contents as hard as 
20° F. is capable of freezing it. The danger lies in the 
fact that during the time that it takes the frost to drive 
to the damp, soft center of the package /h7s center may 
sweat and sour, as it often does under such circumstances. 
Again, poultry frozen so slowly in the damp, confined 
air of such rooms is apt to lose its original brightness 
of color, Zean birds particularly becoming red or dark 
colored. When poultry is once properly frozen and 
headed up in an air tight package, there is a cast 
iron rule governing it, which can never be trifled with: 
The frost must never be allowed to start from the contents 
If the poultry softens to but the depth 
of a half inch on the outside, d/we mold will Jorm and, 
driving through the entire package, cover and coat each 
bird and practically spoil it. Great loss formerly resulted 
from this cause on poultry shipped from the far west 
to eastern markets while in transit, before refrigerator 
cars came into use. 


while in storage. 


During the war of secession, with gold at a premium 
of 250 per cent, more or less, poultry, in common with 
other farm produce, reached a high range of prices ; 
dressed turkeys, for instance, ranging from twenty-five 
to thirty cents per pound in Boston and New York. In 
1864 I was a speculating young man, doing business at 
Whitewater, Wis., a town of 3,500 people, on a railroad, 
fifty miles west of Milwaukee. 

A Boston price current, quoting high prices, and giv- 
ing instructions how to dress for that market, induced me 
to experiment in the matter. I drove about the country 
in every direction for ten miles, and contracted for all the 
surplus turkey crop at a stated price per pound, live 
weight, delivered to me in town. I was able to secure 
but about 500 turkeys, on all this ground. I fenced off, 
with a high picket fehce, a feed yard from a portion of 
a garden lot, erecting a board shed on one side, with a 
tight garden fence as a back, and the roof slanting down 
to its top, the front boarded tight upon the supporting 
front posts, from the front of the roof down to within 
three feet of the ground, thus leaving an open front into 
the feed yard. Inside I erected a set of ladder roosts 
for the turkeys, made a lot of board feed troughs, and 
waited for deliveries. 

I soon had my hands full of the business. As differ- 
ent flocks were turned in together, pitched battles 
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always occurred between the cocks until supremacies 
were established properly between them. 

They often killed each other on such occasions, if 
not interfered with. I was forced to spend a good deal 
of time among them, in consequence, with a black- 
snake whip, like an old-time southern plantation over- 
seer, and thrash them right and left to make them 
behave, till they got accustomed to each other. I sup- 
posed, too, that having the roost handy and open to use 
at proper time, they would each and all go to roost 
readily; but asa matter of fact, but few would go till it be- 
gan to get dark; then, being all of one mind, they would 
pack in under the shed, like sheep,and before half of them 
could work their way up on theroosts, it would get dark, 
and the balance of them would jam into a packed crowd 
in the corners, on top of each other, and smother a lot of 
them to death before morning. Finally I had to drive 
them all into the shed before sun down, and pen them 
in, giving them time to get up on the roosts before dark. 

Then another difficulty occurred in fattening them. It 
was necessary that they should all have an early feed in 
the morning. Left to themselves, however, half the birds 
would stick to the roosts till noon; so I adopted the plan 
of going into the roosts at daylight, and with a light pole 
tip the occupants of the lower roosts off upon the ground, 
then drive those on the next higher roost down upon the 
vacated roost, and thence to the ground, and so empty 
them allin rotation; drive the birds all out into the yard, 
and pen them out of the roosts all day, and so could ro- 
tate the feed through them necessary to fatten them— 
a feed of hot mush first, in the morning, then clear wa- 
ter, and at noon hot mashed potatoes, followed by grav- 
el and charcoal, broken into small pieces, to ‘‘regulate”’ 
them; later more water, and, lastly, whole corn before 
driving into the roost at night. 

It was a new business, and there was no one with ex- 
perience available to learn anything from in connection 
with it; but I at last got them fat and ready for market. 
Then arose the question of getting them safely to Bos- 
ton, which, as the railroads made time then, it would 
take two or three weeks to do, with no refrigerator cars 
available, aslateron. I finally dressed them off when the 
weather was about zero, packed them in new lard tierces 
when the wings and legs began to stiffen with frost, so 
that I could pack snugly and tightly; then I! let the 
tierces stand open for several days, till contents were fro- 
zen as hard as stones, apparently; then heading up the 
tierces, [had them sealed up in an air tight package, the 
thick, dense staves of which would be capable of retain- 
ing the frost through a protracted thaw, should one over- 
take them while on the road or intransit. Then I 
started them for Boston, and gambled on the outcome. 

Eventually I got a telegram from the consignees, an- 
nouncing their safe arrival and sale at 25 cents per pound, 
and requesting me to forward a car load at once of the 
same kind of stock; but I had exhausted the crop in that 
section of the country, while my regular business would 
not allow me to go elsewhere after more, even if it had 
not been too late, as it then was, to find live birds in any 
quantity to dress offfor the purpose. So all that I could 
do was to plan for the next season’s business on a larger 
scale. In the spring I drove about the country and 
contracted for all the turkeys they could raise upon the 
old stamping ground from which I had bought the pre- 
vious season. This stimulated production, and in the fall 
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I got 1,500 turkeys off the same ground, which I handled 
in same way, at good profit ¢hrough the refrigerator tierces. 
(TO BE CONTINUED. ) 


Tue growth during the past few years in the demand 
for refrigerating and ice making machinery and ap- 
plances has far outstripped the expectations of the 
most sanguine. It is surprising how many industries of 
widely divergent character are affected by mechanical 
refrigeration in some way. Perhaps one of the most an- 
noying difficulties the manufacturers of this class of 
machinery have to contend with is the lack of expert 
engineering skill and knowledge in the possession of the 
average engineer and superintendent of construction 
engaged to erect and start refrigerating machinery after 
they have been delivered to purchasers. This fact has 
practically opened up a new field for endeavor and in- 
vestment. There is a demand from all parts of the 
country for men possessing a thorough scientific and 
practical knowledge of ice making and refrigeration in 
all its branches to superintend the erection and plan 
alterations and changes in plants. In the interest of the 
trade generally, we take pleasure in noting the fact that 
several such men have opened offices and commenced 
Operations in this line in various parts of the country. 
Among the latest of these is Mr. F. L. Galigher, room 
709, Chamber of Commerce building, Chicago. Mr. 
Galigher has had the benefit of many years’ experience 
in about every capacity in connection with this class of 
machinery. Much of his time has been spent in the 
South, where he has been engaged personally in the 
erection and successful operation of several ice making 
plants. Some few months since he was called to Chi- 
cago to put in running order and manage the plant of 
the Consumers’ Pure IceCo. His efforts have met with 
eminent success, and the company very highly com- 
mend his services. The plant, now being in perfect 
running order, Mr. Galigher has decided to sever his 
connection with the above company and open an office 
as an expert in this line of work, at the address given. 


Harper's Weekly is very much pleased, evidently, at 
the establishment, near Washington market, New York 
city, of a central refrigerating plant to supply a current 
of cold to the stalls of that market, over 300 in number, 
for the ‘‘ journal of civilization” says truly: ‘‘ The only 
sense in which this is new is that it is done on a larger 
scale than ever before. It is like applying the principles 
of the telephone to the long distance telephone. As has 
been already explained, the idea of refrigerating an ice 
box or a house is not new. The idea of doing it from 
a central plant, and supplying minus heat or positive 
cold through pipes isnew. It does away with the hand- 
ling of ice at each box owned by a customer, and 
enables the butchers and other dealers in the market to 
keep their wares as long and as well as if they were 
packed in ice. In one up-town hotel, where the plan 
has been in operation for nearly two years, the saving 
has been found to be over seventy-five per cent of the 
former cost. It is distinctly one of the great steps for- 
ward in modern progress.” 


—tThe Chester, Pa., Ice Co. will not be allowed to cut ice 
this season in the lake of the Ridley Park Land Association, and 
are now looking for a new site. They may handle eastern i 
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A COLD STORAGE PLANT. 


WHAT COLD STORAGE MEN WANT—A COMPARISON OF TWO COLD 
STORAGE HOUSES—DESCRIPTION OF A COLD STORAGE 
HOUSE FOR DRESSED MEAT IN ARKANSAS, 


By ‘‘Woopson.” 
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be as free from these faults as the other was afflicted 
with them, and used only $2,300 in one year, having the 
advantage over the first of $1,200 a year in the cost of 
cooling, to attain and hold a temperature of 34° to 35° 
with ice. [Itis now cooled by machine,and held at 34°, 

the management not wanting a lower temperature. ] 





















































YS I HAVE been traveling, it SD This simply shows how widely men will differ in their 
has been my pleasure, Ww ideas—on paper——and how widely those ideas differ 
during the past year, to [ "when put in practice. 
visit a great many cold hi, AN ARKANSAS COLD STORAGE HOUSE. 

Yo ia: houses, and to ee = On reaching Hot Springs, Ark., I found that Ar- 
| vn study them with a view a 
i a hal to learning the advan- I — = ———— il 
<1 | i a tages and disadvantages = = LUCKU RENEE RR ER ERIS TRERARA IE e 


Biles of the different systems 
— inuse. Ido not propose 

































































to set down any dictum 
as to what I deem the 






































s best, though I have my 









































own notion; but I may 




































































tell you what I have seen in my travels. 
Every one, of course, wants a dry house with 














good circulation of air, coupled with as little ex- 
pense as possible, either for ice or cost of op- 







































































erating refrigerating machinery. Many have 












































been very careful in the selection of machines 
or of the quality of ice to be used for chill- 






































ing their rooms, but seem to have overlooked 

























































































































































































pretty much everything else. Now while the 





















































points named are essential, it is equally import- 
ant to have a properly constructed cold storage 
room, built on scientific principles, with a view to 
retaining within the walls of the cooler all of the cold air 
produced, and still have a circulation sufficient to keep 
the air pure and dry. I never had a better opportunity 
for contrasting the different systems under exactly the 
same conditions than recently in a southern city, where 
I found two houses built at the same time, of about the 
same size, capacity and exposure, both fronting the same 
way, and neither sheltered from the sun’s rays, both 
being fully exposed. One of these, built with the 
overhead system, suffered all the troubles encoun- 
tered in the average cold storage house, viz.: Poor 
circulation, a wet ceiling in ice chamber, caused by 


warm air coming in contact witha cold ceiling, the con- 





FRONT ELEVATION ARMOUR PACKING CO.’S NEW PLANT, HOT SPRINGS, ARK. 


mour Packing Co., shippers of dressed meats, etc., 
had recently purchased a site there at an expense of 
$13,000 (or about $264 per front foot), upon which they 
will erect acold storage house, using the Black improved 
cold storage system, to be used by them for the storage 
of fresh beef, pork, mutton, etc. They claim that by 
this system (Black’s) the stock is kept dry and sweet to 
their entire satisfaction, and say that they have adopted 
this system for the construction of all their future stor- 
age stations. The new plant at Hot Springs is a model, 
and so handsome and complete that I have secured 
copies of the elevations and ground plans, which I here- 
with send you to illustrate this article if you so desire. 

The probable cost of the 
building is not known at this 


















































writing, but the work has been 
































“Sates Room 


FIRST FLOOR PLAN ARMOUR PACKING CO.’S NEW PLANT, HOT SPRINGS, ARK. 


densation falling on the ice and causing it to honeycomb 
and waste rapidly ; and I was told this house used $3,500 
worth of ice the first year. The other, built on a differ- 
ent principle of circulation and construction, seemed to 





begun under the local superin- 
tendence of Mr. Harry Jones, in 
accordance with drawings ap- 
proved by the patentee. The 
building is on the main street, 
directly opposite the passenger 
depot, making a very imposing 
appearance. It has a front of 
sixty feet by a depth of 105 feet, 
and will have an 8-foot cellar 
with granitoid floor. The foun- 
dation walls will be of stone laid 
in cement, that portion above 
ground to be broken ashler laid in black mortar, with 
bead joints. All other walls will be of hard red brick, 
laid in cement mortar, and faced with Malvern pressed 
brick, with Pecora red mortar, and enriched with carved 
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stone work. The cornice and tower will be as shown in 
the drawings. 
Plate glass will be used in the large windows, and 


The office 


and sales room will have an egg-shell finish on white ash, 


ordinary French sheet glass in all other sash. 


while the cold storage and freezing rooms, vestibule, 
etc., will have pure white ceilings, as smooth as ivory. 
The walls will be white ash, with natural wood finish. 

The storage rooms will be perfectly dry, free from 
odor of any kind, well lighted with windows and electric 
light ; will have overhead railways connecting with the 
cars and salesroom, and a track scale for weighing, 
making the plant a model of perfection. 

The Being 
stored from above, no drip or dampness enters the stor- 


ice will lie overhead, out of sight. 


age room,—indeed, so dry that a match may be lighted 
on the ceiling over the ice in the ice chamber, and no 
honeycombed ice, an even meltage, and only enough ice 
This 
company, they tell me, has a cooler at Savannah, Ga., 


exposed to produce the temperature required. 


using this system with a temperature of 34°, cooled by 
machine; and one at Atlanta, Ga., that stands at 35°, 
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NEW COLD STORAGE PLANTS. 


ALABAMA. 

Mobile—The Mobile Brewing Co. have contracted for a 
50-ton refrigerating machine with the Columbus Iron Works Co. 
ARKANSAS. 

Hot Springs—Armour & Co., packers, will erect a cold _ stor- 
age house for preserving dressed meat, to be constructed in ac- 
cordance with the A. W. Black system. 

ILLINOIS. 

Dixon—The Dixon Ice Co. will build this winter a cold stor- 

age house tobe cooled with natural ice. 
INDIANA. 

Indianapolis—The Home Brewing Co. are erecting a Weisel 

& Vilter machine, 75-ton direct expansion. 
MARYLAND. 


Baltimore—The Baltimore & Cold Storage and Warehouse 
Co. have taken out a permit to erect a four- 
story warehouse at 410 South Eutaw street. 





MISSOURI. 


St. Joseph—W. L. Distin, produce dealer, : 
is talking of building a cold storage house. af 


OHIO. 
Cleveland—The Barrett Brewing Co. have : 
in course of erection a 50-ton direct expansion 4 
Weisel & Vilter machine. ee 
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SIDE ELEVATION ARMOUR PACKING CO.’S NEW PLANT, HOT SPRINGS, ARK. 


cooled with ice, and expects this Hot Springs house to 
be not warmer than 34° or 35° without salt; though of 
The 


cost of construction is no more than other systems ; in 


course in their freezing room salt will be used. 


fact, not somuch as some ; and the plan is well adapted 
to either ice or machine as a cooling agent, and is used 
both ways satisfactorily. The unpleasant drip from pipes 
or pans is avoided by placing them above in a properly 
constructed loft, and securing a circulation of air, which 
they fail to have where pipes or pans are strung around 
the walls of storage rooms, in the old way. 

| am indebted to Mr. S. S. Jerome, the genial south- 


manager for Armour & Co., for courtesies extended 
while in 


erm 


Hot Springs. Mr. Jerome claims that their 


cold storage houses will last indefinitely, and takes plea- 
sure in recommending the system. 


——An ice ordinance has been passed at Topeka, Kan., 
amending the previous ordinance of the same sort so as to read 
‘No person, either as a principal or an agent or an employe, 
shall sell or offer for sale, any impure ice in the city of Topeka. 
Any person violating this section shall upon conviction be fined 
not less than $10 nor more than $100 for each offense, provided 
that this section shall not apply to ice used for refrigerating 
purposes.” 


PENNSYLVANIA. 


Allegheny—The F. L. Ober & Co. Brewing Co. has just com- 
pleted the erection of a 50-ton direct expansion Weisel & Vilter 
machine. 


Philadelphia—Weisbrod & Hess, brewers, are erecting a 
50-ton, brine system, Weisel & Vilter machine,and have another 
similar machine under contract. 


_ Pittsburgh—The Phoenix Brewing Co. have put in a 50-ton 
direct expansion Weisel & Vilter machine. 


TEXAS. 


Dallas—A cold storage house will be erected by the Butch- 

ers’ National Protective Association. The capital stock of the 

company will be $50,000, of which a large part has already been 
raised. 
VERMONT. ‘ 


Plainfield—C, C. Beaman is having a cold storage building ; 
erected at the ‘‘ Butternuts,” and will build an addition to his 
ice house at Blow-me-down, and convert it into a cold storage. 
C. F. Lewin claims to be the inventor of the building. 


WASHINGTON. 


Seattle—Hemrich & Co., brewers, have contracted for their 
second 25-ton, brine system, Weisel & Vilter machine. 


WISCONSIN. 


La Crosse—C, & J. Michel Brewing Co. will put in a 50-ton 
direct expansion Weisel & Vilter machine. 

Watertown—The cold storage building for cheese, now being 
erected by Habbegger & Jossi, will be 30X75 feet, and thirty 
feet high. The upper floor will have capacity for 600 tons of ice, 
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COST OF REFRIGERATION. 


THE QUERY STATED—ITS INDEFINITE CHARACTER—REPLIES BY 
VARIOUS CORRESPONDENTS WITH THEORETICAL ESTI- 
MATES, CONDITIONS OF DETAIL ASSUMED, 


By Joun E. Starr, D. B. BEEMER AND OTHERS. 


OME time ago Ice AND REFrRIG- 
ERATION received the following 
‘¢ Will you kindly give 


in your next issue the expense 





query : 


of refrigerating a room foreach 






1,000 cubic feet, at a tempera- 
ture of 37°, the outside temper- 

ature being 74°?” 
=) as will readily be seen, is very 
W! indefinite ; yet as the question 
promised to develop some in- 
teresting and valuable facts, the 
editor submitted it to several 
readers of IcE AND REFRIGERA- 
TION for the benefit of the trade in general. This method 
of answering inquiries is, we believe, new with us ; but 


| i 


The query, 


we believe it preferable to making direct answer our- 
selves, as is done in the case of minor questions in the 
department of ‘Answers to Correspondents.” And we 
are confirmed in this belief by the kindly note of Mr. 
John E. Starr, who has heretofore so ably discussed the 
great problem of ‘ Insulation” in these columns, who 
says: ‘‘lI am glad to see inquiries of this kind coming 
in. Ifthe consuming public generally got to figuring a 
little on this subject, there would be a lot of money saved 
Bet- 
With 
this explanation we now proceed to the views of various 


to them without lessening the sale of refrigeration. 
ter service is worth more than smaller ice bills.” 


correspondents : 
THE ABSENCE OF DETAIL NOTED. 

Mr. W. B. Baker, of the Pure Ice and Cold Storage 
Co., of Springfield, Il., says: ‘‘There are so many differ- 
ent conditions to be considered that it is very hard to 
answer intelligently as to the contents of room, if any, 
the insulation and surroundings, how much it is opened, 
and whether vestibuled or not ; the distance from the 
brine tank or compressor—a hundred different conditions 
may exist. For instance, we have one room containing 
about 2,000 cubic feet for fruit, which we can hold at 36° 
(kept closed) for sixty days at less than one-fourth the 
cost of cooling another room containing 4,000 cubic feet 
for thirty days, in a slightly different locality, which is 
opened for commercial purposes several times daily. 
We cool by pumping brine from the freezing tank 
through pipes on the walls of the rooms. The cost of 
keeping the small room cooled to 37°, after its contents 
are thoroughly cool, is so slight we don’t know how to 
compute it. Certainly it is less than one ton of ice per 
month. We shall be glad to hear from other parties on 
this subject.” 

Mr. Stuart St. Clair, general manager of the York 
Manufacturing Co. (Ltd.), of York, Pa., says: ‘*The 
query is a difficult one to answer, in the absence of any 
knowledge of the nature of its contents; and any ap- 
proximate or off-hand statement might be misleading. 
All classes of storage, whether solids or liquids, have 


their specific heat, consequently are refrigerated at vari- 
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able cost. Another very important factor would be the 
insulation, as at the difference in temperatures mentioned 
the radiation would be considerable. 


that the query is made for practical purposes, and the 


It is presumed 


writer cannot see how it can be disposed of in its present 
form with any accuracy, and will await with interest the 
replies from other sources.” 

AN ESTIMATE-—CERTAIN DETAILS BEING ASSUMED. 

Mr. John E. Starr, of the St. Louis Automatic Re- 
frigerating Co., St. Louis, Mo. (to whose previous arti- 
cles on ‘‘Insulation”’ the reader and our inquirer are re- 
ferred), writes as follows: <‘‘Like many questions of 
this kind, the inquiry does not state conditions that are 
absolutely necessary to be given in order that figuring 
As I 
roughly pointed out in a couple of articles on ‘ Insulation,’ 


toward a correct answer may be properly based. 


printed in your July and September numbers, the amount 
of refrigerating material used depends rather on the 
square surface of the room than on the cubical contents; 
also on the work to be done toward cooling the goods 
placed in the rooms, and thecharacter of the insulation. 
Your inquirer does not state any of these conditions, nor 
does he assume a market price for his ice or other re- 
frigerating material. These various conditions must be 
assumed, otherwise a practical answer cannot be given. 

‘To illustrate: 
long by five feet high would contain 1,000 cubic feet,and 
would expose 850 square feet to the outside temperature; 


A room five feet wide by forty feet 


while a room 10,1010, also containing 1,000 cubic 
feet, would expose 600 square feet. It is plain that the 
first room would require about forty per cent more ice 
than the second room to maintain the differences of tem- 
perature given, supposing equal insulation, and leaving 
cooling of material out of the question. The character 
of the insulation, of course, is an all-important condition, 
as the variation in this respect between different refrig- 
erators is found in practice to be enormous —as high as 
500 and 600 per cent. 

‘‘In order that your correspondent may get at some- 
thing from which he can fairly estimate the cost, 
let it be assumed that his room is 10x 10x10, containing 
his 1,000 cubic feet, and exposing 600 square feet; that 
the goods are placed in the room at the same tempera- 
ture as the required room temperature (37° F.), and 
that the doors are not opened very often, say ten or 
twenty times in twenty-four hours. The value of the 
insulation is difficult to assume, but say it is the average 
of separate refrigerators of about this size usually found 
in commercial practice—neither very good nor very bad. 
The poorest refrigerators coming under my observation 
conduct about five B. T. U. per degree of difference in 
temperatures per square foot of surface per day, and the 
best about one B. T. U. I would say that, taking them 
as they come, the average of what are considered fairly 
good refrigerators show a rate of about three B. T. U. 
per square foot per degree per day per degree of differ- 
ence, and will, therefore, assume this grade of insulation. 
Also assume that the circulation is fair, and that the air 
in the ice bunker, therefore, is nearly the same tempera- 
ture as the air in the body of the box. 

‘‘ The outside temperature, stated in the inquiry, is 
74° and the inside 37°, and the difference 37°. The rate 
of conduction, therefore, would be per day 600 (square 
feet) «37 (degrees difference) x3 (B. T. U. 
foot)—66,600 B. T. U. The amount of ice used would 


per square 
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be ££68°—469 pounds per day. About 1o per cent may 
be fairly added for opening doors, lower temperature 
in ice bunker, ventilation, etc., making 469 pounds 447 
pounds = 516 pounds of ice per day. If ice costs the 
owner of the room say $5 per ton, his bills for main- 
taining the temperature given, supposing no work was 
to be done in cooling down goods, would be $1.29 per day. 

‘« Now, if goods were placed in the box at a higher 
temperature than 37°, the extra cost would be in propor- 


For 
example, if 3,000 pounds of meat to be cooled to 37° 


tion to the amount and temperature of the goods. 


were placed in the box each day, and if the temperature 
of the meat was about that given for the outside air 
(74°), it would take roughly 
3000 (74-37) %-7_— 
142 
of ice additional per day, taking .7 as the specific heat 


547 pounds 


of meat. Hence, the total amount of ice used per day, 
ina box of the kind mentioned, with outside temperature 
°, and inside temperature of 37°, cooling 3,000 


pounds of meat from 74° to 37°, would be 516 pounds+ 


of 74 


547 pounds, or 1,063 pounds per day, and the cost, at 
$5 per ton for ice, would be $2.66 per day. It must 
be remembered, however, that this is assuming a certain 
value of insulation. A room which your correspondent 
might build might use considerably more or considerably 
less ice than this, according as his insulation was better 
or poorer than the insulation assumed. 

‘« Again, it must be remembered that this is not the 
rate per thousand cubic feet. A box 2,000 cubic feet, built 
in the same form (a cube), with insulation and other 
things equal, would not use twice as much ice, as the 
amount of refrigeration required, as far as insulation is 
concerned, is in proportion to the amount of surfaces, 
and not cubic contents. 

‘‘To your editor’s addendum to the question, as to 
whether the estimated cost is based on refrigeration by 
ice or by mechanical means, it may be said, that having 
expressed the refrigerative duty in terms of melted ice, 
the cost of mechanical refrigeration can be easily figured, 
as the work of refrigerating machines is always rated in 
the same terms. Obviously, however, it would not pay 
to put ina machine to do only this small amount of duty. 
If the work was performed by mechanical means, sup- 
pled bya pipe line from a central station, the cost to 
the consumer would be regulated by the competitive 
market, based on ice values. Pipe line refrigeration, at 
One 
advantage the customer has by this method lies in the 
fact that considerably more cubic space, that would be 
occupied by ice, and, therefore, useless, is made avail- 


present, keeps somewhat under the ice market. 


able for storage in the mechanical system.” 


A LOW TEMPERATURE EASIER TO HOLD THAN A COMPARA- 
TIVELY HIGH ONE. 
Mr. D. B. Beemer, of Omaha, Neb., one of the 


pioneers in the cold storage business, a gentleman of 
long experience, says: 

‘* The question is a very indefinite one in its bearings, 
from the fact that the location of the room in question 
is not given, nor the degree of cold required in it.” 

‘‘In the first instance, location would figure largely, 
perhaps, in the cost of the ice used to cool the room. In the 
next place, temperature required would figure largely in 
the amount of ice necessary to do the work, for, strange 
as it may seem toa person not posted in the principles 
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governing cold storage, it requires less ice to keep a 
room and its contents at near freezing point, or say from 
28° to 36° F., after being once chilled down to such 
temperature, than it does to hold it at 40° to 50° F. and 
above; in fact, it requires the use of almost as much ice 
to hold it at this last temperature as to hold at 20° to 25°. 

‘‘At about the freezing temperature, the contents of 
a room, when once chilled down, nearly refrigerate them- 
selves, instead of wearing on the ice, as the higher tem- 
Being in ignorance 
of the cost of ice in his locality, and of the temperature 
required, I can only figure upon the approximate quan- 
tity of ice required in such a room, properly insulated, 
to maintain certain temperatures in it. 

‘«‘A room containing 1,000 cubic feet, as described, 
would be equivalent to one of the following dimensions 
—r1oyx1ox1o. A room of this size, properly tanked on 
my system, could be held full of eggs at a temperature 
of 34° to 37° F. by the daily use of 200 to 300 pounds 
of ice, and two or three quarts of coarse salt after con- 
tents of the room had been chilled down to this temper- 
ature. Under similar conditions, a temperature of 20° 
to 25° could be maintained by using 500 pounds of ice 
and six quarts of salt daily; and it would take about this 
quantity of ice and twenty-two quarts of salt to maintain 
a temperature of 40° to 45° F.” 

AN APPROXIMATE ESTIMATE. 

A gentleman using the anon ‘‘Jago,’’ but whom we 
know to be a man of wide and extensive experience in cold 
‘‘T would say that the kind of insula- 
tion and the outside area of the room must be taken into 
account. The percentage of expense for chilling a large 
room would be much less for the space cooled than for 
a small room of 1,000 cubic feet, the refrigeration, or 
meltage of ice, being as to the amount of wall, roof and 
floor surface of a storage house exposed to outside in- 
fluence; and as this room is too small to expect the use 
of a machine, except in large cities where pipes are laid 
through the streets, I will confine myself to Black’s im- 
proved cold storage system, and take a room 10x12% 
feet, eight-foot story, with five feet of ice overhead, 
thereby exposing 850 square feet of surface to outside 
influence. Estimating each roo square feet to represent 
a meltage of from twenty to twenty-five pounds of ice, 
we have an approximate cost of from 170 pounds to 215 
pounds per day of ice at twenty-five cents per 100, or 
forty-two to fifty-three cents per day.” 


perature in the other room will do. 


storage, writes: 





’ 


‘‘TO MAKE an ice machine pay in a brewery,” says 
the Australian Brewers’ Journal, ‘many minor details 
have to be considered. First comes, naturally, the eco- 
nomical working, and then the distribution of the cool- 
ing power, which may be effected by blowing cool air 
from a refrigerating chamber into the cellar, or by sus- 
pending from the ceiling a number of iron pipes, in 
which cool brine circulates. All openings must be fitted 
with double windows and doors, and the daylight ex- 
cluded as far as possible. When these primary rules 
are observed, no trouble should arise in keeping a con- 
stant and even temperature in the cellar in the hottest 
weather, and the yeast will be better preserved from at- 
tack by wild yeast and bacteria, the beer will keep cool, 
preserve its flavor, accumulate more carbonic acid gas, 
and last, but not least, it will acquire that peculiar full- 


ness and palate of which it is now almost destitute.” 


NOVEMBER, 1891.) 


We append below the most important new patents, 
relating to the ice, ice making, refrigerating, cold stor- 
age and kindred trades that have been issued from the 
patent office during the past month, reported expressly 
for Ick AND REFRIGERATION. 


METHOD AND APPARATUS FOR MANUFACTURING ICE. 


No. 460,028. Edward A. Quisenberry, Lexington, Va. Filed May 


20, 1890. Serial No. 352,470. Patented September 22, 1891. 
(No model.) 


Claim.—In the manufacture of ice, the herein-de- 
scribed mode of de-aerating water, which consists in com- 
pletely filling a closed tank with the water to be frozen, 
forcing a stream of live steam directly into said confined 
body of water, blowing off a portion of said water from 
the upper end of the tank, thereby removing air and 1m- 








purities contained therein, removing the purified, de-aer- 
ated water from said tank at a point above its bottom, 
cooling the same out of contact with the outer air, dis- 
charging the same into the freezing cans, and freezing 
the same without admitting air thereto, as set forth. 
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MANUFACTURE OF ICE. 


No. 460,029. Edward A. Quisenberry, Lexington, Va. Filed Sep- 
tember 6, 1890. Serial No. 364,113. Patented September 22, 
1891. (No model.) 


Claim.—The method of purifying and de-aerating 
water for the manufacture of ice, which consists in forc- 
ing a stream of steam into a body of water confined in a 
closed boiler, discharging part of the water containing 
impurities from opposite ends of said boiler, passing the 





water from said boiler and discharging a stream of live 
steam into said water while confined and in the presence 
of filtering material, and then cooling the water and dis- 
charging the same into a supply vessel in a purified and 
de-aerated condition for freezing, substantially as de- 
scribed. 

APPARATUS FOR DE-AERATING WATER. 


No. 460,030. Edward A. Quisenberry, Lexington, Va. Filed No- 
vember 29, 1890. Serial No. 373,046. Patented September 22, 
1891. (No model.) 
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Claim.—In combination, the closed boiler having 
a discharge or blow-off from one end, and steam and 
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inner vessel within 
the 


small 


water supply pipes, and the 
water flows from 


said boiler arranged so that the 


upper portion of the boiler into said inner vessel 
and the de-aerated water discharged from the inner 
vessel. 

REFRIGERATOR. 


Horace R. Allen and Joseph A. Minturn, Indianapolis, 


No. 461,378. 
Serial No. 354,810. Patented October 


Ind. Filed June g, 1890. 


13, 1891. (No model.) 
Claim.—\n a well refrigerator, the cage, a drum 
above the same, and a cable se- 


cured at one end to said cage, pass- 
said drum and extending 
within the well beside 
said cage, in combination with an 
elongated water tank secured to 
the lower end of said cable, and 
formed with an opening, a valve 
closing said opening, means sub- 
stantially such as described, for 
operating said valve from the top 
of the well, an elongated water 
pipe extending downward from the 
top of said well beside said cage, 
and adapted to be entirely en- 
veloped by said water tank when 
the latter is in its uppermost posi- 
tion, and a_spring-closing cock 
adapted to check the flow of water 
through said pipe. 


ing over 
downward 


ICE CUTTING MACHINE. 
Thomas F. Lynch, Philadelphia, Pa. 


Filed Decem- 
Patented September 19, 1891. 


No. 460,440. 
ber 22, 1890. Serial No. 375,449. 
(No model.) 


Claim.—An ice cutting machine comprising the 
frame, a motor thereon, a main drive shaft Ope ated 
thereby, two vertically sliding racks mounted in ways on 
the frame, 
shafts provided 
with gears 
7emeshing into 
«said racks to 
«raise and lower 









them, locking 

7 devices for said 

~-ehatts. strip 

ee eee COT UIM mm TC 
—————— —block cutting 


circular saws journaled in the lower ends of said racks at 
right angles to each other, belting connecting the main 
drive shaft and the shaft of the strip forming saw, a 
vertically sliding shaft P, geared at its lower end to the 
shaft of the block forming saw, a bevel gear through 
which said vertical shaft freely passes, and connected 
therewith by a spline and groove, and a counter-shaft 
geared to said bevel gear and belted to the drive-shaft, 
substantially as set forth. 
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WANTED AND FOR SALE ADVERTISEMENTS. 


(The charge for advertisements in this column is $3 each insertion for seventy 
vords or less, and twenty -five cents for each additional fourteen words. No adver- 
tise ents will be inserted unless ac compante ad by the necessary ¢ cash. Parties 
answering these advertisements must write to the addresses given, as the Publishers 

decline to. Surnish any information concer ning them.) 





Ice Machine Wanted. 
Wanted, an Arctic ice machine, 10 tons capacity, with graduated cut-off, 
Must be nearly new. Address, with full particulars, ** Arctic,” care of Ice 
AND REFRIGERATION, 177 La Salle street, Chicago. 


Tce Machine “Wanted. 
The subscriber would like to receive terms and particulars of a 10-ton 
compression ice machine, second-hand, which is for sale. Address, ‘** Com- 
PRESSION,” care of ICE AND REFRIGERATION, 177 La Salle street, Chicago. 


Second Hand Ice Machine for Sale. 
A second-hand ice machine, in good running order, will be sold Rar 


for cash. Has a capacity of 45 tous of ice per day. Address * J. 
care of Ice AND RE FRIGERATION, 177 La Salle street, » Chicago. 


Ice Machine ‘for Sale. 

A complete ice machine, having a capacity of 5 tons daily, for sale ata 
bargain. Machine is in running order, and will be guaranteed. It has 
been taken out to make room for larger machine, which is the reason for 
selling. Address, ‘“‘ X.Y.Z.," care ICE AND REFRIGERATION, 177 La Salle 
street, Chicago. 


(). H. Jewell Filter Co. 


13 e141 > WEST UACKSON Sit, 
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PERMISSION TO IC GO. 
DIAMOND ICE CO., Wilmington, Del. Syme 
CHATTANOOGA ICE CO., Chattanooga, Tenn. @ 














TORI 


The Filter Medium 
does not require to be 
changed; it being 
cleaned by simply re- 
versing the flow -of 
This Filter 
may be used to purify 


water for boiler evap- 


water. 


oration or for removal 
0 of oil from condensed 
water before passing 
to the freezing cans, 
as also for any other 
duty requiring pure 
and wholesome quality 
of water. 


ISRSRIGSR 
Madé in Gapacities Upwards of 500 Gallons. 


We also manufacture Gravity Filters of any Capacity. 
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GROUND 
COORK 


FOR INSULATING PURPOSES. 
a a ee 2 
Rooms, Refrigerator Cars, Brewers, and all 
rpose Large stock or hand which 
yved at low prices. 


PACK. O3lsits 
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PLASTER 
BOARD 


MACKOLITE . . 
HOLLOW BLOCKS 


(eee as a non: 
storage rooms and situations. 


conductor heat in all dry 
They are FIRE- 
@ PROOF, and when exposed to a red hot 


on one side will bear the hand on the other, 


COPE ANY. 


fire 
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Ve Unde 


to us will always receive valuable information in regard 
to reducing Valves, Pump Pressure Regulators and Pump 
Governors, which we manufacture. These are standard 
goods, of the best material and workmanship, on the 
market. We also manufacture an iron reducing valve, 
suitable for use on an ammonia apparatus. 


MASON REGULATOR CO. 


BOSTON, MASS. 
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ACHINE 
SUPPLIES 
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Machines Purchased, Erected and 
Results Guaranteed. 


GAPAGITY OF PLANTS INGREASED © 


Repairs and Alterations Made. 


. Perfected Distilled Water Apparatus for Ice Factories, 
Pure Water Co.’s, Chemists, and Caraffe Freezing. 


EXPERTS FURNISHED. CORRESPONDENCE SOLICITED. 


ROOM 709 
GHAMBER OF GOMMERGE BUILDING, 


GHIGAGO, ILL. 
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meh 
ENGINEERS AND CONTRACTORS FOR 


Ventilating 


WATER AND 
STEAM HEATING. 


Brewery «Refrigerating 


MORK 


GREENHOUSE HEATING 
AND STEAM LAUNDRY WORK. 


saa PUMPS ::: 


Damper Redulators, Feed Water Heaters, and all 


Nn 
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ALSO EXPERTS IN 


kinds of Engineers’ Supplies. 
Nos. 92 and 94 Andrews Street, 


ROCHESTER, N. Y. 


STEAM ICE CUTTER 


HH EF K E TO THE COMBINATION FOR PRODUCING THE FINEST 
QUALITY OF ICH AT LOWEST COST. 
No Brine, No Cans or Plates, and No Distilling Apparatus Used. 

One form of Cutter is used by the Diamond Ice Co., Wilmington, Del., and the 
Consumers’ Ice Co., New Orleans, for cutting up their plate ice. Other forms of 
cutters are designed to harvest the ice from the freezing tanks, either plate ice or 
block ice, according to the construction: the block ice being the size of can ice, but 
almost identical with plate ice in transparency, cleavage, taste, and for storage, is 
without cone. The reduction in cost of ice plants, resulting from these improve- 
ments, would be about $150 per ton capacity on plate plants, and about $100 per ton 
capacity on can plants. Plate Ice can be made in 8 days, and block ice in 26 days. 
Can Plants may be changed to the block system at moderate cost. 

(Patents Pending.) LEA PUSEY, Wilmington. Del. 


CRANE COMPANY, Cuicaco 
seeciat WROUGHT IRON PIPE 


For Ice Making and Cold Storage. 





© Chapman Valve Manuiacturing Co. 


MANUFACTURERS OF. 







VALVES AND GATES FOR WATER, GAS, STEAM, 
AGID, OIL, AMMONIA, ETG. 
atso GATE FIRE HYDRANTS 


SPECIAL ATTENTION GIVEN TO 


FOR REFRIGERATING, COLD STORAGE, 
ICE MAKING MACHINERY, ETC, 
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VALVES MAR 


We make the best Valve for Ammonia Heavy Pressure in 
the market. The two illustrations here represent Ammonia 
Valves that are giving universal satisfaction. 























Treasurer's Office, 


72 Kilby and 112 Milk Sts. 
BOSTON, MASS. 











General Office and Works, 


INDIAN ORCHARD, 
MASS 
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DIRECTORY OF=— oe Sea 


ce Factories, Ice Dealers and Cold Storage Houses. 


THE PICTET ICE WORKS, NORTHWEST COLD STORAGE & ICE CO. EXCELSIOR ICE & COLD STORAGE CO. 


Manufacturers of Artificial Ice from Filtered Wo. McGuire, Sec’y and Treas. Teac een ek 
and Double Distilled Lake Erie Water. C. H. Prescott, Pres, J.C. Lewis, Vice-Pres. ce capacity, 80 tons daily. 
‘apaci 30 tons 12 < ‘ r a ; 
20,22 & WCenterSt.” ‘Cleveland, O. WM. McGuree, Mer. Portland, Ore. | ¥- 4. Howe, Prop, Nashville, Tenn. 
THE WASHINGTON MARKET CO. STANDARD ICE CO. GEORGIA ICE CO.---N. 0. ICE MFG. CO. 
Central, accessible and close to business, with Daily capacity, 135 tons, Capac’y, 40 tons daily. Capac’y, 80 tons daily. 
over 300,000 feet cold storage space. Office: Wall Street. J.M.Bratu,Gen.Mgr. H.H.BiLanx,Supt.N. 0. 
Center Market: 7th and Pa. Ave., N. W., Factories: Atlanta, Iceville and West End, Atl G 8 N 1 om L 
Washington, D. C.| Morris Benjamin, Mer. ———— Atlanta, Ga. tlanta, Ga. : ew Orleans, La. 
CENTRAL ICE CO. J, WALTON CURTIS, JAMES MCCARTHY & SON, 
REPRESENTING Lookout Ice & Cold Storage Co. ICE BROKER, Wholesale and Retail dealers in Ice, 
Chattanooga Ice & Bottling Co, i . p Bate | 
Ice Capacity, 3ig Spring Ice Co. Ice bought and sold on commission, Winter and Summer Shipments, 
125 Tons daily. Chattanooga, Tenn. P. O. Box 1264. Boston, Mass. Lake Bras D’Or, Nova Scotia. 


GIFFORD BROS. — Heesox., 


ELEVATING 
+ +e CONM EX ING 


TOWNE eG 


Send for Catalogue 
and Price List, : 


== ALSO 





| 


CHAIN, FORGINGS, ENGINES AN DSBOLEE Rs: 
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Briggs’ Corrugating Elevator Planei~CE TQ TOOL S 


For reducing ice to an even thickness and corrugating it uponthe upper surface 
HENRY  BODENSTEIN, 


at one Operation on the elevator, Curing its passage from the water to the house. 

It will cut off any amount 
necessary, leaves the top of the 
eakes dry and slightly corru- (Successor to J. G. & H. Bodenstein.) 

gated. [t gives level floors, and 
the ice can be stored with less 
labor and will come out very 
much easier and with less break- 
age than if not planed and cor- 
rugated. 


MANUFACTURER, 


Staatsburg, Dutchess Go., N. y, Aa 


MANUFACTURER OF THE 


2c" Tnserted Toot 166 PIOW 


*@ PAT. EXTENSION GAUGE 


AND ALL OTHER ICE TOOLS. 





CAUTION. 


Planes using cutters which 
have cutting edges that diverge 
from the entering point of the 
cutters, whether made singly or 
in sections, infringe my rights 
under letters patent, the users 
of which I shall hold liable to 
me in damages. 










Repairing Promptly and wersnee 
JOHN N., BRIGGS, Goeumans, Albany G0., N. Y. Neatly Executed. Satisfaction. 


CE: [ OOLS 


PETER (ERIAGH & s(n 


CLEVELAND, OHIO. 
MANUFACTURERS | C iz ali O O S 
OF THE FINEST . ' 


HARVESTING 
STORING #aeeaee 
AND DELIVERING ICE. 


SEND FOR PRICE LIST. 









es > Of 
HARVESTING Every 
AND FOR eg 


DELIVERING ICE. 


SSS 


Maxiacrums er WM. Ti WOOD Re: 


ARLINGTON, MASS. 





The oldest and largest Ice 
the United States. 





Tool Manufactory in 


~af Send for complete illustrated catalogue for 1891-2. 
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NEW FEED-WATER PURIFIER AND HEATER 
USES LIVE STEAM——= 


This cut shows our Feed Water Heater and Filter combined. Perfectly purifies the feed-water and oe it to the 
boiler freed from scale producing elements and sediment, FULLY GUARANTEED 
B 


STILWELL’S 
PATENT IMPROVED 


Lime Extracting Heater. Uses 
Exhaust Steam. Separates the 
oilfrom the Steam and Water. 
It Regulates the Feed. The 
Pipes Never Pound. Prevents 
Scale in Steam Boilers, remoy- 
ing all lmpurities from the water 
before it enters the Boiler. 
THOROUGHLY TESTED. 
Over 4,500 of them in daily use. 
7 This upright view is a fac-simile 
Dis> of the appearance of the shelves 
of a No. 5 Heater at work on or- 
dinary Lime Water, when the 
door was removed after the 
Heater had been running two 
ll weeks. 
ILLUSTRATED CATALOGUE FREE. 


ESTABLISHED 
6 Be 



















































































































































































































FOR STUFFING BOXES 


The BEST Packing for Am- 
monia, Air, Steam or Water. 
Used in n Tee and Refrigerating 
Plants inthis and other coun- 
tries. Give it atrial. If your 
supply store does not keep it 
in stock, ask him to get it 
from the manufacturer. 


RANDOLPH BRANDT, 
38 Cortlandt St., 


MANUFACTURERS OF THE 





JG. BODENSTEIN & CO 


Patent Inserted Tooth 


ICE PLOWS 





New York. U.S. A. 


FOREST CITY PACKING CO, 


MANUFACTURERS OF 


HIGH GRADE AMMONIA 
ARB ENGINE PACKING . . 


SS FRANKFORT, and price list. 


=— CLEVELAND, OHIO. STAATSBURG, N. Y. 
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OLD STYLE PLOWS, AND ALL OTHER ICE TOOLS 


Before purchasing elsewhere send for our descriptive catalogue 
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STROMBERG, ALLEN & CO. 
RAILROAD G& 
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= COMMERCIAL Printers 


ENGRAVERS = MANUPACTURERS OF = = - - 


ww 
LITHOGRAPHERS sg" | ict RAILROAD SUPPLIES 
ELECTROTY PERS ; Consecutively Numbered Tickets, Bonds, Checks, etc., a specialty 
















































































ICE AND REFRIGERATION 337 AND 339 DEARBORN ST. CHICAGO 


2900 * IGE.CZANDEs 


THE CANTON STEEL ROOFING CO. 


MANUFACTURERS OI 


ICE FREEZING CANS 


Insulating and Sheathing Papers, 
B Steel Roofing, Corrugated Iron, . . . 


Eaves Trough, Conductor, E Eten 





Canton, Ohio. 


W/V GUN G-Atis oe OceeN ns 


~ICE-CANS 


WRITE FOR ESTIMATES. 


44 & 46 North Broad Street. ATLANTA, GA. 


TANKS AND SHEET IRON WORK 


OF EVERY DESCRIPTION. 


Charles RiverlronWorks.. 


MANUFACTURERS OF 





» ESTABLISHED 
1860 











REFRIGERATION . 








CONTRACT FOR THE COMPLETE EQUIPMENT OF 


ICE MAKING®8COLD STORAGE PLANTS. 


CONSULTING ENGINEER, 


AND EXPERT IN 


lo6== Reirigerating Machinery 


701 STOCK EXCHANGE BUILDING, 
CHICAGO. 


TeleMetEP INSCPUMENtS. 


For recording 
distance. 


A. W. SWANITZ, 
* 


CORRESPONDENCE 
SOQLIChIELY . a7. 


ee 


and indicating temperature and pressure at a 
Particularly adapted t to Cold Storage, to indicate 
in the office or engine 


=I 
o S 
room the 





temperature 
in any or all the refrig- 
erating rooms. 


os 
— | 





FOR DESCRIPTION AND 
PRICES SEND TO 


STANDARD THERMOMETER GO. 


PEABODY, MASS. 


New York Office, 18 Courtlandt St, Boston Office, 7° Pearl St, 









(NOVEMBER, 1891. 


E. C. SAULS. G. SAULS. 


SAULS BROS. 


MANUFACTURERS OF 


Sallis AULOMALIG 
1e6 Gan FUR 


Fills Automatically and prevents flooding the 
bath. Save time, labor and money. Over 


cecenOOe. 


In use in prominent factories. Send for testi- 
monials and prices. 


SAULS BROS. 


COLUMBUS, GA. 

























































































































































































SEIBEE-SUESSD ORK 


COPPER AND IRON MFG. CO. 


MANUFACTURERS OF 


Sheet Iron Tank Work 


FOR ICE FACTORIES 
Gar aeee PACKERS 5 ie 


GE CANS 


N. E. CORNER SECOND AND 


LOMBARD STREETS. oT, LOUIS, MO, 


i THE CLIMAX COUPLING 


Also Manufacturers | of | 


SEND FOR 
ESTIMATES. 
































A NEW AND ORIGINAL INVENTION. 


Unsurpassed for Efficiency, Strength, Durability and Economy. ' 
Investigation will establish its super iority over every other known pipe- 
joint, particularly for Ice and Refriger ating Plants using ammonia. 
For further information, testimonials, prices, etc., address 


5 ENOCH LAWSON, 


229 FULTON STREET, 
SAN FRANCISCO, CAL, 


A. WEISKOPF 


Ill Fifth Ave., GHIGAGO, 


-MANUFACTURER AND IMPORTER OF 


THERMOMETERS 


Ice Machine Thermometers and 
Ammonia Hydrometers 


CELLAR and , . 
CHILL ROOM THERMOMETERS. 












Thermometers in angle shape made to order from 
sketch or specification. 


emmy 





ESTIMATES FURNISHED ON APPLICATION. 
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to 
Ne) 
=< 


IMPORTANT TO [CE MAKERS. 


 TRI-SODIUM PHOSPHATE GHEMIGAL WATER PURIFIER. > 


: > Are ND — 

A staple salt for the purification of water, HOT or COLD, free i By its use the impurities are rapidly eliminated from hot or 
from injurious action to ice, water or metals. i cold water, by precipitation in tanks, producing a clear, 

It prevents incrustations in boilers, and yields an absolutely } soft, wholesome water for freezing or other purposes. 
pure steam for condensing and freezing. i 

It will prevent incrustations or corrosion to cooling coils, } 


Send for our book ‘* Worth Knowing,” containing valuable 


when applied to water passing over them. i information on Water Treatment. 
KEYSTONE GHEMIGAL COMPANY, Patentees and Manufacturers, 
3 South Front Street, PHILADELPHIA. “aa 65 South Canal Street, CHICAGO. 


STRONG TESTIMONY Ps Cet 


CHAMPION ICE MANUFACTURING AND COLD STORAGE CO. 

KEYSTONE CHEMICAL Co. CovINGTON, Ky., June 27, 1891. 
Gentlemen: In answer to your inquiry as to how we like your Tri-Sodium Phosphate, will say that we have been using it for two years with the best 
of results, both here and at our plant in Ironton, O, We find that it keeps our boilers clean, and the condensed steam from them is absolutely pure, and 
therefore does not affect the ice manufactured from it in the least. Condensed steam from boilers usually carries an insipid, smoky or bitter flavor with 
it into ice, but this is entirely overcome. We have the reputation of having the best artificially manufactured ice in this country; it is clear, odorless and 

tasteless, in fact absolutely pure, and we ‘** bank” our last dollar on your Tri-Sodium Phosphate Yours truly, 
(copy ) R. W. DUGAN, Sup’t and Treas. CHAMPION ICE MFG. & COLD STORAGE CO, 


Gas and Gasoline Engines aenoaeen WALTER INDIGATOR 


OVER 33,000 IN USE———— 





We make investigations for subterranean water and furnish reports as to the 
number of streams, their exact width, direction of flow, approximate depth below 
the surface, and quantity of flow. 

The great advantage of having a well located, is: 

1. We locate wells only at such places where we find subterranean FLOWING 
streams; this is afull guarantee of getting wells, which will never drop off or give out 
in time of drought, which is the case where wells are supplied by seepage water only. 

2. We can follow the course of a subterranean stream for any distance and 
select the proper place to sink the well. 

3. Westate the approximate depth of the stream below the surface, which en- 
ables our customers to make an estimate of the cost for sinking the well by the foot. 

4. Where the supply of an ARTESIAN WELL is obtained from a running stream or 
a spring, instead of seepage water, in NINE CASES OUT OF TEN IT IS OF GOOD QUALITY. 

5. If there are any springs in the neighborhood where a well is wanted, we can 
trace the underground Outlets of same or the supplying fiow for any distance. 

6. Where water of low temperature is wanted for cooling purposes, such as 
for BREWERIES, ICE FACTORIBES, distilleries, oil refineries, etc., none cooler 
than artesian well water exists. 

7. Our method of locating wells eliminates all and every risk of failure. 

Estimates are given for sinking wells, with guarantee of water, where supply 
from artesian wells is desired. 

We have successfully located a large number of wells. 

For particulars apply to 


HEERDEGEN & SCHNEE, 


48 EXCHANGE PLACE, - NEW YORK. 


BEST AND CHEAPEST 
POWER FOR 


Reirigerating 
Machines 


No Skilled Attendance. 
No Boiler, Heat or Danger. 


Started at once for short or 
long duty. 


il Sizes, 14 to 100 horse-power. 
=z Can be used in country or city. 


OTTO GAS ENGINE WORKS, teritenrce'sty cacaco. 







SOC CROCS ESPERO ROE EOE CER CR ERT ERE CSRS Eee e eee 


CAPACITY 
300 
PER DAY. 












\NIS\ GALVANIZED IRON 


—— 


WE MAKE THEM wpO~ 
(7 GAL FOR. 

— VE 1 Ice MFRs. 

BREWERS ano For THE TRADE 

READ TESTIMONIALS: 


NEwpsurGH, N. Y., November 29, 1890. 


I desire to say that I am pleased with the Ice Cans you have furnished me and 
they have proved satisfactory to my customers. 


WRITE 









FOR 






PRICES 











ROBERT WHITEHILL, 
Manufacturer of Engines and General Machinery. 


ee ee ee 


Dayton, Ou10, November 28, 1890. 


The Ice Cans with which you furnished us in the summer of 1890 have been in con- 
stant use during the entire Ice Manufacturing season of 1890, giving entire satisfac- 
tion. The materialand workmanship could not have been better, and to-day the cans 
are as good as when shipped trom your factory. We can faithfully recommend your 
cans. — C. SCHWIND, 

Dayton View Brewery. 


SEE TESTIMONIALS NEXT ISSUE. 

































































































































































































































































ee 
; : Established 1861, Incorporated 1890. 


—=THE== 


KIEGHLER 


MFG. 60. 


LINN, EVERETT 
and CLINTON STS. 


CINCINNATI, O. 
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[nsulating Linings MINERAL WOOL 









~ REFRIGERATORS, { Zr 
‘W; REFRIGERATOR CARS ig} 4 
“AS > : nl ates 
"® COLD STORAGE. j= <2 — 
ie A ees ): af i es PLL) cS fh 
Sectional Pipe Coverings i= os 
FOR AMMONIA AND BRINE PIPES IN ICE AND : ae fee CN 
REFRIGERATING MACHINES. i = oa 
AMPLES AND PRICES : oa = C= 
elie WATSON GO., ERIE, PA, |i Ee 
NEW YORK. PHILADELPHIA. CHICAGO. : See fp a 
feemecnancenrass carn cones Semeoenee a aaeee eels Seem nmenas gee ee oennnee = = = 
= BF, GOODRICH CO. Sl _ 
AKRON RUBBER works, i #0 Se @ 
AKRON, OHIO, i a a 
MecHanicaL Russer Goons | IS 
HOSE OF HIGH QUALITY — : NSE 
Wk ICE FACTORIES }... ICE PLHNTS %& REFRIGERATORS. -... 
x ae” ae COLD STORAGES:! FOR FREE SAMPLE AND BOOK, ADDRESS 
Rubber Rings for Ice Machines of all Kinds, 1 | () 
Belting, Valves, Etc. : Western Mineral W00 (), 
SPECIALTIES TO ORDER. Samples and Prices upon Application. CHICAGO. CLEVELAND. ST. LOUIS. 


QUEEN CITY 


Omnibus and Wagon : WE) ; 


Builders of all Kinds of Vehicles, # } PROCES 
OOS ese oe ? Qe cron can EMG croacaaen ats age) 


I67 DEARBORN ST. m_ CHICAGO. 


Cor. Charles and Plum Sts., 
CINCINNATI, O. ! 


SSCS RECS TREE EERE EERE EE CEES ESSERE SRST CESS SERRE ESOC RRR TEESE SE CEES OER ORE E SESE SESE SEER 


cman NEPONSET WATER-PROOF FABRICS 


BEST INSULATING MATERIAL esl 
[iI iW ee GOLD STORAGE 
/ f Hed aS “° REFRIGERATOR GARS. 


Be "7 IN FACT ALL REFRIGERATION. 








F.W. BIRD & SON, Sole Manufacturers, East Walpole, Mass. 


SRR R RRR REC RRRE CE RRR SCRE EES 


; eee ICE HOUSES, 
MM 1 neral CUo0ol OR COLD STORAGE ROOMS, 


EEC. 


-U. S. MINERAL WOOL Co. * "xcs." 
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MOYER’S PATENT 


Slaughter House Switch 


During the last year I have fitted the 
following plants with my Pat. Slaughter 
House Switch and Tracking: 
Washington Abattoir Co., Bennings, D.C. 
Wilmington Abattoir and Cold Storage 
Co., Wilmington, Del. 

Export Abattoir for Martin Fuller & Co., 
Philadelphia, Pa. 

New Abattoir for Martin Fuller & Co., 
Philadelphia, Pa. 

Rohe & Bro., New York. 


MOYER’S 
Patent Hanger 


oo (th 





Pci rei Toy 






MOYER’S PATENT 


SWITCH FOR LOW TRACKING 


Generally used where quarters of beef, hogs 
or sheep are stored, and can be set up in any 


When using this Hanger the track is part of the room. It is fitted up and put 


M. Laing & Sons, Montreal, Canada. not reaui : S x are i : 
1 nel Bie ies Men eg aure squired to be drilled, as itis held together at the factory, so all that is neces- 
nea lake Yards and Transit Co., — in position by a clamp bolt, thereby sav- sary to erect it is to fasten the hanger to the 

And upwards of ahundred smaller ing the cost of drilling. It affords a ceiling and the switch is ready for use. This 


cheap and simple manner of erecting ALY ¢ »j mtv mi ; 
the tracking. can be done in twenty minutes. 


SEND FOR ESTIMATES AND PRICES TO J.W. MOYER, 14 Broad Street, Philadelphia, Pa. 


concerns. 











Practical, not Theoretical . . Over 15,000 in daily use. 


PX UTDSTSCI IACI EDGING LEER I IIT ILRI LICL LCI CLIC LICE ICN 


2 7 tee MAN’ ice ‘CO. 


ON THE MARKET SINCE 1884. 


Na 


B Did You Ever Stop 


to think what 

it means 

to have the water 
carried uniformly 
at 

the proper level ? 


IT MEANS 


safety, 

saving of fuel, 

steady power, 

and 

more of it, 

no leaky tubes, 

no burned boilers, 

no stoppage 

for expensive repairs. 

















































































































of 
which 
INCLUDE THEM IN N 
ALL BOILER YO U C A 

secure 

SPECIFICATIONS. on 

or 
merely 
Send for Price List. 











































































































nominal cost, 


BY USING 


The Reliance odiéty Water Columns. 


NG eee CATALOGUES FREE ON APPLICATION, 
101 EUCLID AVE., CLEVELAND, O. 


LANSING IRON AND ENGINE WORKS 
Lansing, Mi¢h. ee 


> COMPOUND 
Correspondence eee Solicited CONDENSING 
AUTOMATIC 


ENGINES 


Boiler, Sheet Iron and Tank Work for 
Ice Factories and Cold Storage Plants 


For Sale Everywhere, 











Acknowledged to be the Best, as attested by Hundreds of Letters 
from parties having them in use, on file in our office. 





[BACK VIEW TANDEM COMPOUND aNGINE, MADE BY THE LANSING IRON AND ENGINE WORKS. | AiSpPeCiMty 9h we se a xs 
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MOGFal Keirigérator 
 OOld StOrad6 60. 


KENDALLVILLE, IND. 


MANUFACTURERS AND BUILDERS 
OF ALL KINDS OF 


REFRIGERATORS “2 COOLING ROOMS 


(NOVEMBER, 1891, 

















WRITE FOR CATALOGUE AND PRICES. 


special Attention for Ice Gold Storage Buildings. 


CHICAGO OFFICE, 


Coomis Building, Clark and South Water Streets. 





IS a AC KK’? Sm aartest improven 
aa, Refrigerator Door Fastener 


ECO RRS EIR ASNaYe 1) © 


No 424,847 Po ed Apr. 1. 1890 
Hg Z. - 2 ol 


ONLY ONE QUALITY MADE, THE VERY BEST BRIGHT BRONZE. 





Operates from both sides of door. 


NEVER GETS OUT OF ORDER 


SENT BY EXPRESS ON RECEIPT OF $i2. Ae W. BLACK, Sle LOouIs, MO. 


BLACWS 








IMPROVED 


=" Cold Storage 


nete ant FOR 


BEEFS=PORK PAGKERS, 


%: Creameries, Cheese Factories, 


Fruit and Produce Dealers. 











ABSOLUTELY DRY AIR, 
AN EVEN TEMPERATURE, 
PERFECT CIRCULATION, 
NO SWEATING, 


CAN BE COOLED BY IGE OR MACHINE. 


a \ a 2 
t =, * : 
4-4 y 
yi 
~ 



































iL ” 
if Used in preference to all other systems by the 
Ane ARMOUR PACKING CO., the leading beef and pork 
i packers of America. A saving of 30 per cent in ice 
! over other systems. 


WRITE FOR PARTICULARS, 


Plans and specifications furnished parties who have their Builder. 


i — AW. BLACK, Sr. Louis, Mo. 


to 
\O 
On 


NOVEMBER, 1891.] J Oheee AN Dees REFRIGERATION: 


AUG. MARITZEN, & 


se neineer and A\rehiteet 





COLD STORAGE HOUSES, 
ICE FACTORIES, 
ICE HOUSES, 
BREWERIES, MALT HOUSES, 
GRAIN ELEVATORS, 
WAREHOUSES, 
DISTILLERIES, 
ENGINE AND BOILER HOUSES, 
ETC., OR ANY OF THEIR SPECIAL PARTS. 


WILL FURNISH ON SHORT NOTICE 





WZ ALL PLANS, SPECIFICATIONS _AND 


ESTIMATES FOR COMPLETE 


















ROOMS 40, 42, 44, 46, 48, No. 177 LA SALLE STREET, 
ak CORNER MONROE, 
‘ 


~-—-Ghieago, Il. 


BEST OF REFERENCES FURNISHED AND 
SATISFACTION GUARANTEED. 


‘HOPPES’ _ 


Live Steam Feed-=Water 


PURIFIER 


Is especially adapted to ICE MAKING PLANTS, as 
pure water is essential to insure a good quality of ICE. 
The use of the HOPPES PURIFIER will insure you 
pure water, by removing all of the impurities therefrom, 
at the same time keeping your boilers clean and free from 
scale without the use of boiler compounds or scale solvents. 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CATALOGUES, ESTIMATES, SPECIFICATIONS, ETC., CHEERFULLY FURNISHED. 


THE HOPPES MFG. CO, SPRINGFIELD, 0. 


I eYOUSWANT TO’ GET THE FULL. BENEFIT 
OF YOUR EXHAUST STEAM, 
INVESTIGATE THE 


‘HOPPES” & 


Exhaust Steam Feed-=-Water 


HEATER * 





















































































































































































































































HOPPES EXHAUST HEATER 
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COLUMBUS IRON WORKS _ 


IMPROVED 


Vw eREFRIGERA TION 
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___Absorption Ice Machine 


SUCCESSORS TO 


H. D. STRATTON & CO. 











Established 1853. 
Incorporated 1856. 











W.R. BROWN, President. 
W.COOK, Soe ee 


Machines from 5 to 33 tons ca- 
pacity per 24 hours, or larger 
if desired. 


94 Machines Built 


andallin successful operation 


More Ice Making Machines sold 
in the South than by any other 
establishment. 


No expensive building required, 
No pressure on machine when 
stopped, 


Send for price list and illustrated 
circular with location of ma- 
chines. 


This establishment was the first 
to turn outa perfect and com- 
plete Ice Machine, and has 
been in the business 21 years, 
constantly m anufacturing and 
improving, and are prepared 
to furnish the most reliable 
and economical machinein the 
market, 


"COLUMBUS IRON WORKS CO. caamous cn, 


BUFFALO - - 


REFRIGERATING 
MAGHINE G0. 


BUILDERS OF THE IMPROVED 


pualO loé <* 
Reltigeralin 


MACHINE 


. en 


Full particulars, estimates, 
Illustrated Circular, con- 


taining list of ma- 
chines in use, etc., 


furnished upon ap- 
plication. 


© 
Buffalo, N.Y. 
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‘The Improved Pontitex- Wood Machine 


A MOST ECONOMICAL AND RELIABLE APPARATUS, 
=e 
= 

















Adapted to all classes of 
Refrigeration, especially 






















































































where extremely low tem- 





peratures are required. | 
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ALSO FOR i | | 


MAKING 
.. ICE Us i" 


| i : i a Tw = | & ‘al | 
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| if 2B. | U rey NNN | i L 
" 





























































































































































































































MACHINES IN OPERATION. 


400 Till eu 
Hi rh Hi er I i 


H, d. W. S. COOKE, 


Patentee. 























































































































































































































































































































































































































































































































ESTIMATES FURNISHED. 
SEND FOR CIRCULARS. 


ISBELL-PORTER COMPANY, Bultpers. 


OFFICE S— ————_ 


245 BROADWAY, NEW YORK. 46 BRIDGE STREET, NEWARK, N J. 


THE KRAUSCAR  stanparp 
! eo, 
*% ICE Ax i) : é ‘th a 








THEO. KRAUSCH, 
President. 

JOHN KRAUSCH, 
Secretary. 





as 
fy éirigeration Machine I t 4 i) 


Is original, horizontal, simple, strong, 
double acting, central, and is provided 
with the Corliss Valve Gear. It is most 
economical in fuel, water and space. 
Its refrigeration capacity is unsurpassed. sal ee HHL CEE 
Machines are in operation for 10 years i\ 
without need of repairs, but ordinary 


eS 


wear and tear. 

Our machines are guaranteed for 
years. Plants are erected for Packing 
Houses, Breweries, Oi! Refineries, Cold 
Storage, Market Houses, Butcher Shops, 
Hotels and Ice Making. 











PRICES ARE MODERATE. “, ei Hi ( 











ALL KINDS 


ARGHITEGTURAL PLANS 








FrURNISHED. 


THE THEO. KRAUSCH Co. 


122 E. UTICA STREET, BUFFALO, NEW YORK. 
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THE PONTIFEX ICE MACHINE COMPANY, 


ROBERT HEWITT, President, 512 West Street, NEW YORK CITY, 


ARE PREPARED TO CONTRACT FOR 


Ice and Refrigerating Plants of any magnitude, under the Reece, Stanley, Pontifex-Wood and Hendrick systems 
Refrigerant, Aqua Ammonia) as constructed under special arrangement with this Company by 


THE HENDRIGK MANUFAGTURING GOMPANY, LIMITED, GARBONDALE, PA. 


The PONTIFEX-HENDRICK Ice and Refrigerating Machine is the result of more than fifteen years’ experience in such work on the part of 
Messrs. Pontifex and Wood, Farrington Works, London, the original builders of the machine in Great Britain and its Colonies, and of the Pontifex Ice 
Machine Company, American builders, who have somewhat modified the machine to better adapt it for American refrigerating practice. A Simple, 
Strong, Durable, Reliable, Economical and Efficient Machine, particularly adapted for low temperature work, such as the refrigeration of 


Parafline Works, Oil Refineries, Freezing and Cold Storage Warehouses, Fish Freezing Houses, Chemical Works, etc. In successful use in 47 Tee 
Factories in tropical countries. Over 350 machines in successful operation in Freezing and Cold Storage Warehouses, Breweries, Distilleries, Wineries, 


Packing Houses, Abattoirs, Dressed Beef Houses and Markets, Dairies and Creameries, Butterine Factories, Yeast Factories, Chocolate and 
Candy Factories, Hotels and Restaurants, Paraffine and Cotton Seed Oil Refineries, Lard Refineries, Powder and Dynamite Mills. Machines built from 
2% to 100 tons daily refrigerating capacity. Machines guaranteed for material, workmanship and capacity under test. For descriptive circulars, 
references, detailed specifications, apply either to 


THE PONTIFEX IGE MAGHINE COMPANY, —~» THE ABNDRIGK MANUFACTURING 6O., Ltd. 


512 West Street, NEW YORK. CARBONDALE, PA. 


ASTLE ICE MACHINERY CO! 


INDIANAPOLIS, IND. 


ADSOPDUON 166 and Keirigérating Machines 


For all purposes, containing latest improvements, making REGULAR that which before was NOT regular. Our 15-ton Absorber 
contains over 6,000 square feet of absorbing surfaces, enabling the temperature of absorption to vary from 50 to 110 deg. Fahr. 
without affecting operations. One foundation for all machinery. Small water consumption. Economical and positive. 
The machines in use: We refer to Seymour Ice Co. (Ind.) having machine with all improvements. 


MAKE YOUR BXHAUST STBAM PRODUGE SILVER DOLLARS 


By using it through our New Designed Machine with improvements for Refrigerating, Cold Storage or Ice Making, from 50 lbs. to 
3 tons. Using either live or exhaust steam. With Eee retort. Automatic. Can be arranged to operate 12 
hours each day and perform excellent duty. No extra help required. 


CIRCULARS AND ESTIMATES ON APPLICATION. 


THE CASE——- 
KL EERIGERATING 
—— (ACHINE CO. 


Olea 
Ih eirigerating 


..MACHINES.. 


rok ICE MAKING 
nD ARTIFICIAL 
REFRIGERATING 


MANUFACTURERS OF 




















































































| Full particulars, Esti- 


mates, Lllustralted Circu 


lar, containing list of 


machines nu sé, @lc., fur 


nished upon application, 
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JOHNSON, 





ICE AND 


MCCARTHY 





G JOHNSON, 





MANUFACTURERS OF 


THE JOHNSON 
COMPOUND 


wh 


MACHINES 


ICE s® REFRIGERATING 


eee 


Office, Room 76, Worcester Block, 


PORTLAND, OREGON. 


PENNSYLVANIA IRON WORKS COMPANY, 


~MANUFACTURERS OF 


06 8 Retrigerating Machines 


EMBODYING THE LATEST IMPROVEMENTS IN 
ABSORPTION MACHINES. 











Ice Machine 


NER 
References 4. * 


W. H. RAGAN, Thibodaux, La. 
HENRY COOK, Donaldsyille, La. 
GEO. & J. G. MUEHLEBACH, Kan- 
sas City, Mo. 
LAUET BREWING C€0., Reading, 
‘ite 


STEGMAIER & SON, Wilkes Barre, 
Pa. 

J. H. MICHENER & CO,, Philadel- 
phia, Pa, 

EDSON BROS. Cold Storage, Phila- 
delphia, Pa, 

SsSGLADSTONE” APARTMENTS, 
Philadelphia, Pa. 

THOS. BRADLEY, Cold Storage, 
Philadelphia, Pa, 

FRAISSE & BLUM, Ice Manuf’rs, 
Houma, La. 


AND MANY OTHERS, 


SATISFAGTION AT LOWEST GOST GUARANTEED. 


Plans and estimates for plants erected ready 
given on application. 





for operation cheerfully 


Office and Works, 50th Street and Merion Avenue, 


PHILADELPHIA, PA. 
NEW YORK OFFICES, 9 ano 11 WALL STREET. 


REFRIGERATION 


VULCAN 


Ice and 




































CA 
8 


* 





Refrigerating Machine 





Enterprise Brewery, 
San Francisco: 


“The 25-ton Refrizerat- 
ing Machine has been 
running continuously 
| since 1887, and has proy- 


actory inevery respect” 


5 Hotel Del Monte, Mont’y: 


a ‘‘The Ice Machine now 
inoperationat Hotel Del 
Monte is and has been 
2 its completion a 
Satisfactory plant. 
ake pleasure in cor- 
J recommending 
his variety of machine 
any one who may re- 
‘quire its use.”’ 


Hotel Rafael,San Rafael: 
4 “The ‘Vuleau’ Ice and 
Refr ing plant is 
at y in every 
and is doing 
work than was 





respect, 
more 
guaranteed. A model of 
“|good workmanship. The 
ice is clear.’ 
_)South San Francisco 
Packing and Prov. Co.: 
tgives us pleasure to 
te that the Refriger- 
ating plant furnished by 
the Vulean Iron Works 
for our packing house, 
} has been in op- 
a since then, and 
S given the best re- 
ults, to our complete 
atisfaction.” 


THE VULCAN IRON WORKS, 
SAN FRANCISCO, CAL. 
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Fremont Street, 


THE CRAFT 


JAMES B. CRAFT, Prest. 
H. B. BIGELOW, Treas. 
GEORGE 8S. BARNUM, See’y. 


REFRIGERATING MAGHINE 60. 


No. 15 Cortlandt Street, NEW YORK, 


..-. MANUFACTURERS OF.... 


FACTORY, 


NEW HAVEN, Sone 


ices, Detailed Estimates and Information 





Furnished on Application. 


Descriptive Circulars, Refer 
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FOR ICE MAKING PLANTS, 
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THE WESTERN ICE MACHINE CO. 3K 


OTTO HOFFMANN, PROPRIETOR. 


06 ReiFlaératind Machinér 


FOR BREWERIES, PACKING HOUSES, ICE FACTORIES, 
COLD STORAGE PLANTS, MARKETS, CONFECTIONERS, ETC. 





and after expense, is more easily handled than 


i ve ery Part Accessible While 1 i =| HIS machine is the simplest, cheapest in first cost 
\r 


any other, and takes less room. Absolutely no 


Motion. 
: possibility of leaking Ammonia. Machines of any capacity 
The Most Cooling with ae > Jl from smallest to the largest. We would be pleased to 


make Estimates, and believe we can show you a saving 


Least Expense. _ ess = ee in cooling your cellars. 


~ WESTERN IcE MACHINE Co. 


Office, Room 605 Northern Office Building, Cor. La Salle and Lake Sts., 


See this space next issue for Illustration of Machine. . On | © GO, | [3 Ls 


ICE ® MACHINES 


(WINDHAUSEN’S SYSTEM.) 


AINSLIE, COCHRAN & Co. 


—__——____—_——-LOUISVILLE, KY.- 
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We have recently secured the sole 
right to manufacture and sell Wrnp- 
HAUSEN’S CARBONIC ANHYDRIDE ICE AND 
REFRIGERATING MACHINES inthe United 































































































States. These machines have gained 
a wide reputation on the continent for 








their simplicity, durability and eco- 
nomical running. They have been in- 
dorsed by the German government, an 
eighty (80) ton machine having been 
placed in the powder works at Spandau. 
hey are also fast superseding other 
systems in the prominent breweries of 
Germany, nearly 200 being in operation 
already. They are the only machines 





using carbonic anhydride, which has 





such a great range of expansion, pro- 
duces such intense cold, and is cheap, 
odorless and eas ily « btained The above cut represents the No, 2 Machine at the Terre Haute House, Terre Haute, Ind. 


WRITE TO US FOR FURTHER od. 
PARTICULARS 


AINSLIE, mr GO, aK REFRIGERATING PLANTS 
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THEO. O.VILTER,Prest.& Supt 
ALBERT WALLBER,Vice Presf 
WM.O.VILTER, Secy &Treas 
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Direct Expansion or Brine System—e>— 


HITE’ | TIAKING PLANTS 





FOR BREWERIES, PACKING HOUSES, 
CONFECTIONERIES, 
COLD STORAGE HOUSES, ETC. 


MILWAUKEE, WIS. 


Van Winkle Gin ® Machinery Go. (soos, 





—————-MANUFAGTURERS OF—— 


gM KEELING ICE MACHIN 


FOR ICE MAKING, COLD STORAGE PLANTS, BREWERIES, PACKERS, ETC. 


WRITE FOR ESTIMATES AND FURTHER INFORMATION. 


——VAN WINKLE GIN AND MACHINERY Co—— 
OFFICE, 210 MARIETTA STREET. ATLANTA. GA. 


The. Amerioan . 166. Maonine. OOMpany 


SOLE OWNERS OF THE 


KLINE AND WINKLER AUTOMATIG 


REFRIGERATING + 4 


= . ICE MAKING MACHINE SYSTEM 








Simplicity of Gonstruction, 
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| S| §=Durabilitu, 
i | Eificiencu, 
ue Economu. 
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@) __ ICE-MAKING 
UR © REFRIGERATING 
yim = PLANTS 


<e From One Ton to Two Hundred 
co) Tons daily So ea 
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1. The simplicity of construction, Every part is simple and complete, is ex- 
posed to full view, easily got at and can be readily understood and handled by 
an engineer of ordinary intelligence. 

2. The freezing process is completely automatic (WHICH NO OTHER FREBZ- 
ING SYSTEM POSSESSES), through the action of our patent evaporation pres- 
sure regulator; it saves valuable working time. Every part is independent of 
the other, and can be overhauled orreplaced without stopping the whole machine. 

3. That ice is manufactured from distilled water, which is free from disease- 
producing germs, such as abound in ice frozen on rivers and ponds, is chemically 
pure, and is infinitely preferable to the natural product. 


4. Our Patent Gas Condenser enables us to work with warmer water and less 
water than any other machine, as the water is applied DIRECT on the hot pipe 
without waste or slop on the surroundings. 

5. Wecan mako more ice orcoldair than any other machine, WITH THE 
SAM® AMOUNT OF FUEL. Experts have placed the difference in our favor 
at not less than 25 per cent. 

6. The Condensers and Freezers will not stop on account of sediment. They 
never require cleaning. They clean themselves while at work without sepa- 
rate attachment. Our freezing coils are so constructed that no pipe joint is used 
inside of the tank, and each coil is independent of the other. Bac h coil section 
can be taken out while working without interference with the other sections. 


Company’s Offices, 35 Broadway, Rooms 72, 73,74 and 75, New York. 


complex moving machinery. 


, ICECASANDY SR Enis h RAT tees 


THIS ENGRAVING REPRESENTS THE WORKS OF THE 


Blumusr 166 Machine 60., Ginginnatl, ONO. 


The Absorption Machine, made by the Blymyer Ice Machine 


Manufacturers of Ice and Refrigerating Machines, exclusively. © b 
Co., is superior to any Compression Machine, either as a Refrigerating or Ice-Making Machine. 
It saves 25 to 4o per cent of the fuel, and saves ammonia and labor. 


The 


(NOVEMBER, 1891. 


It requires no steam engine or 


cost of repairs is 


small, and the machine will outlast Compression Machines several times over. It is not necessary to buy these machines in pairs, 


as there is no danger of serious stoppage. 


are in every way superior to them. 




































































































































































































































































for Refrigerators. 


ELOW will be found a list of Ice-Making and Refrigerating Machines made by us. 
erected, and is in use now. 


These machines are RADICALLY DIFFERENT from all other Absorption Machines, and 




































































































































































Every one of these machines has been in continuous use since 
None have failed to fill their guarantees satisfactorily; none have been superseded by other machines. The entire 
capacity of our works having, up tothe present time, been taken up with the manufacture of Ice-Making Machines, no agents have solicited orders 


Such orders as have been taken have been merely incidental. Having easily taken the lead in the Ice-Making Machine 


field, the manufacturers, with their enlarged capacity, will now enter the Refrigerator field (which is much the easier of the two in which to make a 
good record) in earnest, and respectfully solicit correspondence. Send for our catalogue. 
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ICE-MAKING MACHINES. | 


NAME. 


Meridian Tce Mip.-Coyin.. .waseecses 
Baton Rouge Ice Mfg. Co 
Evansville Ice and Cold Storage Co 
As Moresisid,c<canaix ne tata oeiitee 
Lookout Ice and Cold Storage Co.. 
Morris Ice Co.t.. ssc: cegestaseneee 
Texarkana 1cé Gor is.csscceseeeeiates 
Lookout Ice & Cld. Stor. Co.(2d Order) 
Gadsden Ice Co 





Sheffield Ice Co; .¢. 525 .<auees see 
Decatur Ice Co 
Crystal Ice Cowts. eee en 





Denton Tes OG.5 F, i os.s. ene 
Van Buren Ice and Coal Co......... 
Biloxi Artesian Ice Mfg. Co 
Hutchinson Ice Mfg. Co 
Parkersburg Ice Co 
Union Ice Co 





DeCoppet Ice Col... .4su.caains eee 
Evansv’'le Ice & Cld.Stor.Co.(2d Order) 
Van Horn & Chambers 
Johit Cy Webb, v.5:0c000cageees ceemoe 
Huntington Ice and Storage Co.... 
Corryville Artificial Ice Co 
Tupelo Ice Co...... 4m abhe guia ia Seen 
Wheeling Ice and Storage Co...... 
Ft, Payne Ice and Cold Storage Co. 
Coronado Beach Co. (Hotel del Coronado) 
Walter Aiken (Hamilton Hotel).... 
Decatur Cold Storage and Ice Co... 
Marietta Tce C6 otis cccs ene eee 
Dayton Ice Mfg. & Cold Storage Co 
Zanesville Artificial Ice Co.... .... 
Evansv’le Ice & Cld.Stor.Co.(3d Order 
Connolly & Curtis. vt 
Lebanon Artificial Ice Co.... ...... 
Cynthiana Elec. Light & Power Co 
Grenada Cream’y,Cld.Stor.&Ice.Co 
Washington Ice Co esos eon 
Wheeling Ice & Storage Co.(2d Order) 
Consumers Ice Co....... rer 
Shelbyville Artificial Ice Co....... 
Pueblo Distilled Water Ice and Cold 
Storage Co, manele 

Skinner & Olson prt Ree aes 
Fort Wayne Artificial Ice Co....... 
Evansv’le Ice & Cd.Stor.Co. (4th Order) 
Dayton Ice Mfg. &Cd.Sto.Co.(2d Order 
Ashland Artificial Ice Co Kees 
Corryville Artificial Ice Co. (2d Order 


* These machines were erected in 1890 


ADDRESS. 


Meridian, Miss. 
3aton Rouge, La. 
Evansville, Ind. 
Jeanerette, La. 
Chattanooga, Tenn, 
Jackson, Miss. | 
Texarkana, Tex. 
Chattanooga, Tenn. 
Gadsden, Ala, 
Sheffield, Ala. 
Decatur, Ala. 
Wichita, Kan, 
Denton, Tex. 

Van Buren, Ark. 
3iloxi, Miss. 
Hutchinson, Kan, | 
Parkersburg, W.Va. 
Denver, Col. 

West Point, Miss. 
Somerset, Ky. 
Evansville, Ind. 
Lebanon, Ohio, 
Demopolis, Ala. 
Huntington,W.Va. 
Cincinnati, Ohio. 
Tupelo, Miss. 
Wheeling, W.Va. 

Ft. Payne, Ala. 

San Diego, Cal. 
Hamilton, Bermuda 
Decatur, I11. 
Marietta, O. 

Dayton, O. 
Zanesville, O. 
Evansville, Ind. } 
Columbus, Miss. 
Lebanon, Ky. + 
Cynthiana, Ky. + 
Grenada, Miss. 
Washington, Ind. 
Wheeling, W.Va. 

San Francisco, Cal. 
Shelbyville, Ind. 
Pueblo, Col, 

Topeka, Kan. 

Fort Wayne, Ind. 
Evansville, Ind. 
Dayton, QO, 


Ashland, Ky. 
Cincinnati, O. 
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No. | Size. | 
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8) Bon: 
10 % 
30 4 
35 ? 
20 ¥ 
30 # 
60 Rh 
25 7 

5 ” 
2 » 
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25 

5 ” 
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126 LS 
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15 - 
55 ‘ 
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12 
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ICE-MAKING MACHINES. 


NAME. | 











ADDRESS. 

| Gibson Housenes.cce oe acacia eed Cincinnati, O. 

WePalace: Hotel iinwv: se osescateiem terse San Francisco, Cal. 
‘Phe People’s 1ce Co. <5 .j- catsar sais, reac Birmingham, Ala, 

| Citizens Ice Gorantc. tees eres hes | Los Angeles, Cal. 
CIvil li Wihtites as: ose n deb ois aaa Colorado Spr’gs,Col. 
Pueblo D.W. Ice & Cd.S.Co. (2d Order), Pueblo, Col. 
Colorado Ice and Storage Co....... Denver, Col. 
ECORNELL oe cyepicisrcte so aatets ja eee Tampa, Fla. 
Mr. H. G, Meumann | Bessemer, Ala. 

| Consumers Ice Co..... Vicksburg, Miss. 
Artificial Ice and Storage Co....... | Canton, O, 
Frigid Ice Mfgi ‘Con. io. .cn.scmeeene | Joplin, Mo. 
Crystal Tce Caisson eee .. Albuquerque, N. M. 
Meridian Ice Co. (2d Order)......... | Meridian, Miss. 
Dayton Tce Ca. codecs eae > «nuns | Dayton, Tenn, 
Decatur Ice Co, (2d Order) | Decatur, Ala. 
The Ruddick Artificial Ice Co...... | Columbus, Ind. 
Mr TA nest Bratt ec5 ca tee eae New Iberia, La. 


The Crystal Ice Mfg. & Cd. Sto. Co. 
Consumers Ice Co, (2d Order)....... 
Peru Ice and Cold Storage Co...... 
The Crystal Ica Mfg. and Od. Stor. Co. (2d Order) 
Lafayette Artificial Ice Co......... 
R. T. McDonald & Judah Hart..... 
John Hoey (Hollywood Hotel)...... 
Bridgeport Electric and Ice Co..... 
Picischaian: & CON .28 no. cor vera one 





machines were erected in season 1891, 


Columbus, O. 


| San Francisco, Cal. 


Peru, Ind. 
Columbus, O. 
Lafayette, Ind, 
New Orleans, La. 
Long Branch, N. J. 
sridgeport, Ala. 
Cincinnati, O, 


REFRIGERATING MACHINES. 


50 Ton. 
40 2 
40 ” 
50 mn 
25 io 
15 7 
12 - 
12 * 
12 cz 
50 3 
15 a. 
15 E 
40 * 
20 2 
25 ye 


Lonisiana Brewing Co..ss....04 6005 
Toledo Brewing and Malting Co... 
Hudepohl & Kotte (Brewery)....... 
Savannah Brewing Co..... ... 
Schantz & Schwind (Brewery) 
John Smith’s Sons (Brewery) 
Christ Diehl ‘Brewery) ... 
Genessee Oil Works........ 
S. Davis, Jr., & Co. (Packer 
Occidental Packing & Provision Co 
Thos. McFadden, Jr. (Cold Storage 
Grocers’ Supply Co, (Cold Storage) 
Adolph Coors (Golden Brewery).... 
F. Conrad (Brewery)..............+. 
The Sachs-Prudens Ale Co......... 









* These machines were erected in 1890. 


New Orleans, La- 
‘Toledo, O. 
Cincinnati, O. 
Savannah, Ga. 
Dayton, O. 
Youngstown, O, 
Defiance, O. 
Buffalo, N. Y. 
Cincinnati, O. 
Lincoln, Neb. 
Pittsburgh, Pa. 
Pittsburgh, Pa. 
Golden. Col, 
Anaheim, Cal. 
Dayton, O. 
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SOUTHERN IOE MAGHINE 60. 


SOLE OWNERS AND MANUFACTURERS OF 


- + - The Latest Improved Hbsorption - - - 


ICE AND KEFRIGERATING MACHINE. 
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one SOUTHERN: 


The SOUTHERN ICE AND REFRIGERATING MACHINE is one of the best and has been 
acknowledged by the most experienced ice manufacturers to work more economical and 
produce ice cheaper and of a better quality than any other machine on the market to-day. 








iG ALL MAGHINES NOW IN OPERATION ARE GIVING PERFEGT SATISFAGTION. +>=3-—~ 


FOR ESTIMATES AND . 


cas SOUTHERN ICE MACHINE Co. 
LEE) RE CHATTANOOGA, TENN. 
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H. J. KREBS’ U. 8. fl. GiPoulating SuSteM OF Ammonia 


PATENTED SEPTEMBER 9Q, 1890. 


The results achieved by this system, both for brine cooling and ice making, are unexcelléd. It ensures dry gas to the pump and abundance of feed to the expan- 
sion pipes, therefore economy in piping, economy in ammonia and economy in space. It is simple and easily operated, and saves time, money and worry. 


IN ORDERING MACHINES SPECIFY THE JU. S. A. CIRCULATING SYSTEM. 
During last year it was introduced with great success in the following establishments: Charles W. Street, Packing House, Baltimore, Md.; Washington Abattoir 
Co., Bennings, D. C.; New Abattoir, Philadelphia Stock Yards, Philadelphia, Pa.; Wilmington Abattoir and Cold Storage Co., Wilmington, Del. These plants were 
erected by Mr. J. C. Mustard, of ISIS N. 17th St., Philadelphia, Pa. 
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RST ISMN 


This system is suitable for all makes of Compression Machines. It secures ample feed to the expansion pipes and a regular flow of dry gas to the compressors, 
which thereby are enabled to do more and better work. 


SOME OF THE ADVANTACES ARE: Reduced number of valves, reduced pipe surface, reduced first cost, reduced consumption of ammonia, 
reduced attendance, reduced space, reduced wear and tear, reduced bills, increased refrigerating effect, increased certainty of operation, increased life of machinery, 
increased satisfaction, increased balance sheet. For full particulars address 


H. J. KREBS, M. E., WILMINGTON, DEL. 


ee POS ANE 1818 North 17th Street, Philadelphia, Pa. 
: A ’ = i” 


BUILDER OF ———— 


ICE MAKING® REFRIGERATING MACHINES 


DURING LAST YEAR | HAVE ERECTED THE FOLLOWING PLANTS: 
REFRIGERATING . MACHINES -’. 





N. Autle, Pork Packer, - : : - - - Washington, D, C. Big Elk Dairy, - - - - - - - - - : Oxford, Pa. 
C, Spuck, Sausage Maker, - - - - - - Baltimore, Md, West Chester Dairy, — - - - - - : West Chester, Pa. 
David Eichner, Pork Packer, - - - - - - Baltimore, Md. Chas. W. Street, Packing House, - = : - Baltimore, Md. 
J. F.C, Hansen, Pork Packer, - - : : - Baltimore, Md. Washington Abattoir Co., - - - - Bennings, D.C. 
Jos. J, Martin, Brandywine Dairies, - - - - - Cossart, Pa. Wilmington Abattoir and Cold Storage Co. - ~ Wilmington, Del. 
R. W. Downing, Wallingford Dairy, - - Wallingford, Pa. New Abattoir, Philadelphia Stock Yards, - - Philadelphia, Pa. 
H. B.& E. A. Pugh, Dairy, . 0 = : : - Oxford, Pa. 

. . 

TrmiGlmeLAN lead 
J. S. Bell & Sons, Ice Factory, = ; > Z 5 Norfolk, Va. Suffolk Ice Co., - = - = = - = - - - Suffolk, Va. 


The last named plant | am now about starting, having changed it from absorption 
to compression. A number of above plants are fitted with the U.S. A. Circulating ~z e e ’ 
System, which for effic ency, economy, and simplicity cannot be surpassed. My 


long experience in the ice and refrigerating trade enables me to select the best, and 
| take especial pride in furnishing high grade machinery at moderate cost. 


1818 North 17th St., Philadelphia, Pa. 





CORRESPONDENCE SOLICITED. 
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engaged in building Consolidated 

Ice Machines, and many of the 
very best running in the United States, 
at the present time, are of our manu- 
facture. Since the original Company 
have failed, we have concluded to con- 
tinue this business, and hereafter will 
manufacture, to order, any kind or 
style of a Consolidated Ice Machine 
desired. We will also contract for 
complete plants, and will put in either 
direct or brine circulation, as may be 
desired. We make a specialty of fur- 
nishing duplicate parts, and keep them 
always in stock, and can furnish on 
short orders any detail of these ma- 
chines. We manufacture special steel 
valves and white metal rings designed 
especially for ammonia work. 

We guarantee protection against any 
and all claims or pretended claims for 
patents on these machines. 

These machines are known through- 
out the United States for the excellence 
of their construction, and their superi- 
ority to all others in use. They need 
no better recommendation than their 
own work. All the material and work- 
manship on them is of the finest quality. 
We have the original drawings and patterns in our possession, and can furnish a better machine for less money than can be built 
elsewhere. We also manufacture and keep on hand to supply the trade the finest steel fittings and steel valves made in the 
world, designed especially for ammonia work, and will be pleased to quote prices to purchasers. 


pr: several years past we have been 




















NOTE.— It has come to our knowledge that parties owning or claiming to own a bogus patent, issued to one James Boyle in 
1876, for an ammonia compressor, have been putting in circulation notices that the pumps used on the Consolidated Refrigerating 
Machines is an infringement on said patent, and that they will bring suit against any one using them; therefore we hereby 
guarantee to all persons purchasing one of our machines protection against said fraudulent claims, and request all persons 
receiving one of such notices to forward the same to us, with a statement setting forth whether they have been influenced not to 
buy a Consolidated Machine thereby. We also give the parties setting up these claims public notice that we will bring suit 
against them for damage to our business by them, by misrepresentation and fraud. 


JOHN FEATHERSTONE’S SONS. 


2-36 Front Street, Corner North Halsted, 


ox CHICAGO. 
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Icew Refrigerating Machine 


...MANUFACTURED BY.... 


WHITERIEE2ENGINE®PICTET ICE MACHINE Go. 


woe EE a es eee ee ee ee 
WE DO NOT USE AMMONIA, NEW YORK BOARD OF FIRE UNDERWRITERS, 
~ BUREAU OF SUR 


JAMES HARRISON, Supt. 
Boreel Building, 11 5 Broadway, Room 3 
NE Ww YORK, ey 24, 1891. 
THE PICTET ARTIFICIAL ICE CO. (Limited), Ne ork 
Dear Sirs: Your favor of the 22d inst. is at Hance aes ply, the 


Pictet Machines use Anhydrous Sulphurous Oxide, a 


chemical noted for its low working pressure, is of itself a-lubri- 
amination of our expert and his subsequent report were co 7 incing that 


the article known as Anhydrous Sulphurous Oxide is a sufe article for 
5 4 storage or shipment, its tendency being to extinguish rather than to 
a guarantee against explosion, cause fire. Yours truly, JAMES HARRISON, Supt. 





cant, and does not injure any of the metals ; its low pressure is 
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Working Pressure irom 50 t0 75 IDs. es 


i We guarantee GREATER ECONOMY OF FUEL, doing the same 
amount of work with less coal than any machine in the market. 





FOR LIST OF REFERENCES AND FURTHER PARTICULARS, ADDRESS 


WHITEHILE- ENGINE 49 PICTET ICE MACHINE CO. 


‘WORKS: NEWBURGH, NY. 


New York Office, 21 Gand See oot 6. 
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PriCr COMPAN® 


2 === - ENGINED Rs gee 


WAYNESBORO, LSU SS RAE ETERS Oe, RES U. S. A. 













INCORPORATED 186. 


JOSEPH PRICE, President. 
SAMUEL HOEFLICH, Vice-Pres. 
I. B. STRICKLER, Treasurer. 
EZRA FRICK, Secretary. 
EDGAR PENNEY, M. E., Gen. Sap. 


ESTABLISHED 1853. 








MAIN WORKS AND GENERAL OFFICES: WAYNESBORO, PA. 


CAPITAL, - - - - - $1,000,000. 
MANUFACTURERS OF THE 


EC@R TAS i= 


166 MakingReirigerating Machines. 


SEND FOR ouR wEW CATALOGUE, 1890. 


A Few References: 


BREWERI ES. Refrigerating. 
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WINE ~ 


Phoenix Brg. Co., Baltimore, Md......... 27 LARGEST 
Gipps Brg. Co., Peoria, Hl..:........ 4... 50 | {| 
Sprattler & Mennell, Paterson, N.J....:.. B2 il BAND’ MOS 
Herman Lackman, Cincinnati. uae 
Henry Fink, Harrisburg, Pa::...2......--. 32 
Sebastiun Helldorfer, Baltimore, Md. .... 32 SUCCESSFUL 
Frank Reisch & Bros., Sprinyfie’d, Ill.... 50 
Jos. Stein & Co., Louisville, Ky... ........ 23 
Meyer & Ri idiiu, Covington, Ky : 1382 MACHINES 
Parkersburg Brg. Co., Parkersburg, W.Va. 27 
Bellevue Brg, Co., C ine innatl, Or eo. fc 50 EVER 
Cumberlund Brg. Co., Cumberland, Md... 27 
D. Lutz & Son, Alles gheny, Parte ss . 50 MADE IN THIS 
Herman Lackman, Cincinnati (2d order).. $0 

OR ANY 


PACKING AND COLD STORAGE, 
OTHER COUNTRY. 


J.C. Shafer & Co., Baltimore............ 40 

G, Cassard & Sons, hale Sefaata\> ale ihe 25 

Baltimore City Storage Co, Baltimore .... 32 

Armour Packing Co. Kansas C ALY Seen o's 100 “9, 
Shallcross & Son, C oatesville, Fae ce 15 aa 


Washington Market Co.,Washington, D.C. 32 
Armour Pckg. Co., Kansas City (2d order)..150 
Francis Whittaker & Sons, Wichita, Kas.. 150 
Emil Winters, Pittsburgh, Pa............. 37 
Frank Seifrid, Louisville, Ky. .. 7 
Chicago Packing & Provision Co, ,c ‘hic ago. 150 
Chicago Packing & Provision Co., Chicago 


{RECON GEART) ao sates see ailderns cass nee 150 
Steelton Store Co., Steelton, Pa. 10 
Pitts b’gh Meat Supply Co., Allegheny, Pa, 50 
J, Vog le. & Son, Cincinnath... 00660 ces sees 50 
John C, Hately, Chicago ............ sete OO 
G ‘id Hammond & Co,., Hammond, Ind. ..150 
G. 1H. Hammond & Co., Omaha, Neb.... .150 
Calumet Canning Co,, Hammond, Ind..... 32 


West Chester Cd. Stor. Co.,W. Chester, Pa, 40 
{ auqua Lake Ice Co., Pitts burgh, Pa, 20 








ICE FACTORIES. lee. 
Tons. 
F. L. I & ¢ Hopkinsville, Ky. 10 
( r Ice Co., New Orleans, La. 100 
L k Ice Co., Little Rock, Ark. 35 
Owensboro Ice & Cd, Stor, Co., O'sb’o, “Ky 20 
W. & Larion, Jacksonville, Mll.0.,.-.-0- . 9 
Pulaski Ice ¢ Pu i, Tenn.. 5 | 
Armour Packing Co., Ku neas City. 75 
Ew r & Beall, Uniontown, Pa.. 15 
S. W. Hill, Allegheny, Pa Is 
Chautau i Lake Ice (¢ Pittsburgh 40 
Chautat qua Lake Ice Co,, Pittsburgh (2d 
SION sins, Ah ha eae’ a0 bao d btg'emaueee 40 
West Chester ice Co., Weet Chester, Pa. 15S 
Steelton Store Co., Steelton, Pa 2 
Pa rke reburg Brg Ce . Parkers urg, W.Va 3 | 
Cur r and Brg. Co., Cumberland, Md s Mt WN 
eos town Ii o., Hagerstown, Md 20 ; ; 
atitetns Weako, Clie Gf Mexten, Mex 25 PA nm I il i 
Germantown Ic Co,, Germantown, Pa. 20 — ——— 
Bryn Mawr Hotel Co., Bryn Mawr, Pa.... 20 ——— =\ SRR = 
Geo. 8, Sexton & Co., Wytheville, Va..... 5 
Cambridge Ice Co., Cambridge, Md. ...... 10 150-Ton Machine. Weight, 193,2 250 Pounds. 
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FRICK COMPANY, ENGINEERS, 


Waynesboro, Franklin G0., Pa. 
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A GENUINE CORLISS ENGINE WITH ALL THE LATEST IMPROVEMENTS. 


EGLIPSE” GORLISS TANDEM GOMPOUND GONDENSING ENGINE 


JP TO 3000 HORSE POWER==== SS 


We have complete line of patterns and build Corliss Horizontal Stationary Engines, Corliss Vertical Engines, Condensing or Non. 
Condensing, Single or in Pairs. Corliss Compound Engines, Tandem or Cross Compound. Corliss Engines for any service, 40 to 
3000 horse power, in a single engine. 

SPECIAL NOTICE.—With our Corliss Engine we contract for fitting up complete the entire Steam Plants, including Steam 
Boiler, Feed Water Heater, Feed Pumns, Piping, Shafting, and all the appurtenances and belongings peculiar to a first-class job. 


SEND( FOR SPECIAL PAMPHLET AND, LIST 
OMREPERENGES, OF CORBEISS ENGINES! 





1000 HORSE POWER “EGLIPSE” PLAIN GORLISS ENGINE. 
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THE WILSON-SNYDER MEG. Co. 


MANUFACTURERS OF AUGUST SNYDER’S PATENT 


06 and ReiFlgérating Machin6 


SPECIALLY DESIGNED TO MEET THE DEMANDS OF ICE MAKERS 
1 AND REFRIGERATION IN ALL ITS APPLICATIONS +e 





INTERLOR VIEW OF WORKS OF THE WILSON-SNYDER MEG. CO. 





PDO OOOO EOE OS OOOO OOOO OS OS OPO 





WO styles of these machines are built: One, single acting compressor, with duplex condensers and brine tanks; the other, 

duplex compressor, condensers and brine tanks. The special advantages of this machine over all others are as follows: 

In either the single or duplex machine, either one of the brine tanks or condensers getting out of order, or anything hapa 

ing to necessitate repair, the system of valves is so arranged as to allow using but one condenser or one brine tank, and the 

machine is kept running with the disabled part as though nothing had happened, while the disabled brine tank or condenser is 
being dismantled and repaired. Write for list of machines in operation, references, prices, etc. 





mmo fF UMPING MACHINERY 


Including AIR PUMPS, BRINE PUMPS, HOT AND GOLD WATER PUMPS, 
BOILER FEED PUMPS, TANK PUMPS, Etc. 


LLL FOP OOOO OD OO OOOO OOS II OOO OS OT BE SPOOL OOO OOS OOS OE OOO OSI S IP OS OLLF, OOLOE EOP OR OBOE SE 





Ammonia Valves, Pipe Goils and Pipe Fittings 


PITTSBURGH, Pa. 


ate 


- > oe 


Ow 
— 
on 


DECEMBER, 1891.) JUG Be ANDY... _REFRIGBRATION.. 


are K CULE S REFRIGERATING MAGHINE 


(REFRIGERANT: ANHYDROUS AMMONIA.) 





FOR BREWERIES, PACKING HOUSES, 
COLD STORAGE AND ICE MAKING. 

















THE HERCULES ICE MACHINE. 





The Hercules Ice Machine is the most compact, most 
economical, most easily handled, well constructed, and 
thoroughly 'satisfactory machine in the market. 


HERCULES WORKS, AURORA, ILL. 


@ 







OUR GUARANTEE IS THE HIGHEST GIVEN BY ANY 
COMPANY, AND EVERY MACHINE SOLD HAS 
EXCEEDED THE GUARANTEE. 
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te HERCULES MODEL ICE PLANT. 





A. NUNNING BREWING CO. MEADERS & OSGOOD, 
ST. JOSEPH, MO. i NASHVILLE, TENN. 
HERCULES IRON WORKS, October 13, 1891, i HERCULES TRON WORKS, July 29, 1891. 
CHICAGO, mae ; CHICAGO, ILL. 

In reply to your inquiry relating to the 40-ton Refrigerator placed : _ Our 25-ton Ice Machine purchased of you, after one month con- 
by you in our brewery, Tam pleased to say the machine has more than : tinuous operation has given such complete satisfaction that we do not 
met our expectations, and your guarantee fully demonstrating its worth : wish a test of its abilities to perform the work gsuaranteed. It is now 
and reliability. It has the past year ran continuously night and day, : making with ease twenty-five tons duily of the finest ice we have ever 
and has not occasioned any stop for repairs of any kind, and we are iy seen, besides refriger: ating our storage ice house Congratulating 
greatly pleased to add our name to the long list of testimonials which : you upon its good work, and wishing you the success you deserve, we 
the Hercules bears. Yours respectfully, i are, sirs, Yours respectfully, 


AUG. NUNNING, President. MEADERS & OSGOOD. 


THE HERCULES BLUE BOOK No. |, Fut - HELPFUL AND INTERESTING INFORMATION, 


IS NOW IN PRESS, AND WILL BE SENT FREE TO INTENDING PURCHASERS. 


vewrornorres, THE HERGULES IRON WORKS, wom... 


Room 502 Owings Building, Dearborn and Adams Sts., GHIGAGO. 
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SIS ELEs. so VLUEEL .ouenle Core DAYTON, OHIO. 
Sour) a PUMPS 





© DUPLEX 






FOR BVERY PURPOSE. 


WE MAKE A SPECIALTY OF FOR 


BRINE PUMPS, Ice s® Refrigerating 
COLD WATER PUMPS, 


BOILER FEED PUMPS. Machines. 


Get our Special Prices before buying elsewhere. 


~weee—NEW YORK HOUSE, 112 LIBERTY ST. 


FOR + ANY + SERVICE— 















elim DSuaeeaes: AMMONIA PUMPS. 


BRINE PUMPS, a 
ESPECIALLY ADAPTED FOR USE DBEBP WELL PUMPS, 


IN CONNECTION WITH TANK PUMPS, 
ARTESIAN WELL PUMPS, 


Reirigérating Machinery ETO. ETO, 


MAIN OFFICE 
AND WORKS 


HAMILTON, OHIO. 


BRANCH OFFICES 
NEW YORK-—136 Liberty St. 
PHILADELPHIA~—705 Arch St. 
PITTSBURGH~—4!0 Lewis Block. 
CHICAGO~—Phe nix Building. 
ST, LOUIS—703 Market St. 
CLEVELAND~—146 Water St. 









































































































































Correspondence Solicited, 





MoGrau Relrigerator K 
S OOld StOFAd6 60. 


wee KENDALLVILLE, IND. 


MANUFACTURERS AND BUILDERS 
OF ALL KINDS OF 


NEFRIGERATORS “2 = COOLING ROOMS 


WRITE FOR CATALOGUE AND PRICES. 


Special Attention for Ice Gold Storage Buildings. 


CHICAGO OFFICE, 


Loomis Building, Clark and South Water Streets, 





THE CHEF, 
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Write Jor Prices on ie 


coucatee- FEED WATER HEATER 


es More Effective and Durable 
= ae Than a Cotl Heater at the Same Price. 


SOLE MANUFACTURERS: 


The Wainwright Manufacturing Co. of Mass. 


8 Oliver Street. 6a CHICAGO: 26 West Randolph Street. 
BOSTON. ee ae i cel cee NEW YORK: 121 Liberty Street. 














= Refrigerator Door Fastener 


TOR THR AYWY ¥ DOORS. 


ONLY ONE QUALITY MADE, THE VERY BEST BRIGHT BRONZE. 





Operates from both sides of door. 


NEVER GETS OUT OF ORDER. 
SENT BY EXPRESS ON RECEIPT OF $12. A. W. BLACK, ST. Louls, Mo. 


IBLACWHW'S 





IMPROVED 


Ca ae Cold Slorage 


BEEF®°PORK PAGKERS, 


% Creameries, Cheese Factories, 








Fruit and Produce Dealers. 





ABSOLUTELY DRY AIR, 
AN EVEN TEMPERATURE, 
PERFECT CIRCULATION, 
NO SWEATING. 


CAN BE GOOLED BY ICE OR MAGHINE. 


Used in preference to all other systems by the 
ARMOUR PACKING CoO., the leading beef and pork 
packers of America. A saving of 30 per cent in ice 
over other systems. 

















WRITE FOR PARTICULARS. 





Plans and specifications furnished parties who have their Builder. 


A.W.BLACK, Sr. Louts, Mo. 
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New York Goal Par Gnemicainee: 


{0 WARREN ST., NEW YORK. 


*_+—-MANUFACTURERS OF-————»* 


ASS Oe) gli) Ie ase e 


ANHYDROUS AMMONIA 


——_AND- 


AQUA AMMONIA 


EOR REE RIGE RAEN G Sr eiiN Ee) so 











AUG. MARITZEN, ae 
Engineer and Ayrehiteect 


OSV VRURRSUSK so} COLD STORAGE HOUSES, 


ICE FACTORIES; 


( i= 
HO 


QW, 
oN 
% 






WILL FURNISH ON SHORT NOTICE aaa 
as : BREWERIES, MALT HOUSES, 
, we ALL PLANS, SPECIFICATIONS AND oR GRAIN ELEVATORS, 
: WAREHOUSES, 


ESTIMATES FOR COMPLETE 
DISTILLERIES; 


ENGINE AND BOILER HOUSES, 


IROROROROREIRRIRE oe ETC., OR ANY OF THEIR SPECIAL PARTS. 
And also for Kemodeling and Improvements in Old Buildings, Ete. 


ROOMS 40, 42, 44, 46, 48, No. 177 LA SALLE STREET, 


\\\ / CORNER MONROE, 


SATISFACTION GUARANTEED AT pee : 
Chicago, III. 


BEST OF REFERENCES FURNISHED AND 





/ 
SES . J1\\ 
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The The National Ae oie Go. 


5 EYES OLGA BENE IOVAL ACNIO) JAONAD © 


Our Ammonias LIQUID ANHYDROUS AMMONIA We are the 

are the Largest 

Recognized Standards Manufacturers 

of Quality AND AQUA i MMO N | P] (ALL STRENGTHS), ee fore 

Use Our Brands and = ee Send your Orders to 


te hor Refrigerating and Ice Machines. eee, 
Best Results Get Prompt and 

















ae anes: GENERAL OFFICES:--ST. Louis, Mo Be en a 
’ 42> Our Ammonia can be had of the following Song ea 
New YorK— The De La ae rgne Refrig. M.Cc. : By —Ka Bt Ge Oupe r & Sheet Iron Co 3 KANSAS CIT cee Me nce 
M. Schy ker Sen os llir rodt Chemical Ww orks. : Galen G ean Ma So 
Malii ckr vanChenite ae rks : Larki res : pe ulle re F lle F Compat 

PuicaperrHia—Theo., Goldschm ; Concerns epeas oe rt & Co MILWAUK —Th sue ch ae cone ny. 
BALTIMORE —Wn. Mitchell. : CLEVELAND— Benton, nee & Co. SAN eee axes Sr 1 Co npa 
WILMINGTON —Delaware Chemical Co. : DETRO oIr—Mi chigan Ammonia Works. PoRTL ae oes ae He itschu “e Wo odard. 


B. P. CLAPP AMMONIA COMPANY, — &&  soriiaree o 


Aptke = =" 26° AQUA AMMONIA 


Containing 29 4 per cent oF Ammonia. AND REFRIGERATING PURFOSES 


Cree Bay AG rae ee, 


























GENERAL OFFICES3—— 


© 245 BROADWAY, NEW YORK. 


Tue CLEVELAND ANHYDROUS AMMONIA WORKS 


THOS. FLHSHER, JR... Proprietor. 


MANUFACTURERS : 70 E. Prospect St., 
Reine. vroee... Anhydrous Ammonia CLEVELAND, 


WM. B. SEVERN. A. CAVEN. 


SEVERN & CAVEN, 


MANUFACTURERS OF 
seers Tiguid Anhydrous Ammonia 
AUR oes ee ae 
MANUFACTURED FROM SULPHATE OF AMMONIA ONLY. 


WHITE MILL, N.S. orrice: ABN. Delaware Avé., PHILADELPHIA. 


: a Cia 
oa 


na 
re 









CpOnmw © @lEROkID: Manufacturer of all kinds of 


att Vals, Tans, Wat Tanks, Banat Tanks { 


In sending for estimates, state if measure- FOR ICE FACTORIES 
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a — meade inode of outside, and this RAILROADS, PACKERS, 
Li go wood des Ger ge he aati oe CHEMICAL WORKS, ETO. 
or ee 2240, 2242 and 2244 North 9th Street, PHILADELPHIA, 
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THE LAIDLAW & DUNN CO 


{ McGOWAN PUMP CO. 
(ECLIPSE PUMP MFG. CO. 






PURCHASERS OF 
BRINE 
WATER 
BREWERY 





Rae PUMPS MPS, Staidard Thermometers 


FOR USE IN 
FORT USEGUN sarecr 
ICE MAKING AND 
REFRIGERATING PLANTS 






These instruments are es- 
pecially adapted for purposes 
named; have metal dials, either 










lce Machines, 
Refrigerators, 


Brine Tanks, 


These Pumps are made very heavy 
and guaranteed to work smoothly 
against 300 pounds pressure to the ‘ 


square inch . 


Ammonia 





brass, iron or steel casing to 
suit place where used. 


Ye ee FOR PRICES, ETC. © 
STANDARD THERMOMETER CO. 


PEABODY, MASS. 


New York Office, 18 Cortlandt St. Boston Office, 70 Pearl St. 





Circulating Pipes, 
Eiceerta: 





VALLEY PUMP 60 


EASTHAMPTON, MASS, 


DEAN BROS. 


otéall Pump WOPKS - 


INDIANAPOLIS, IND. 


BOILER FEEDERS, “BRINE PUMPS, 
DEEP WELL PUMPS, SINGLE AND DUPLEX PUMPS. 


DUPLEX WATER SUPPLY PUMP. 


















ir 


=> SEND FOR CATALOGUE 


DEAN BROS [*_ 
INDIANAPOLIS — 








s _ — emeemenS : Ta 
HOKIZONTAL AMMONIA PUMP, VERTICAL AMMONIA PUMP 
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TRE DEANE ae PUMP Co. 


====_ HOLYOKE, MASS.=———— 
BRINE PUMPS, 


7] nt S I EA Mo TANK PUMPS, ETG. 
Pp | Mi p S For lo¢ Manufacturing Machinery 
For full information and Illustrated 


Catalogue; Write © © 2s « «| ® « 











AMMONIA PUMPS, 












































FOR EVERY SERVICE. 


ee DEANE STEAM PUMP GO,, Holyoke, Mass 


A. ce EPPING [Pump 


oe MANUFACTURER OF IMPROVED...... nD) ED EO l= \ Nee 
tore a 




















Rn Ct sc x 
4 ICE COMPANIES ZN 


i WS : 
Zi IN : 




















ce BREWERIES 
%COLD STORAGE 


Suppligs Oo 
=| fr peumes 


For all Purposes. 


Patent} aaa Na 


(i 
MM 





























ra SEND FOR CATALOGUE TO 


—| EPPING, 
a . GARPENTER 
X 60. LIMITED, 


4 2410-2420 Penn Ave., 


= PITTSBURGH. PA. 


FOSTER'S S53" 7 j TER PIN WORKS 
a Annona Punp desea ri fos 









































































































MANUFACTURERS OF 


PATENT IMPROVED 


STEAM PUMPS 


Ereccsion ROTARY PUMPS, 
Beer and Mash, Boiler Feed, Tank, Air, Deep 
Well and Artesian Well Pumps. 


enioce ot. BROOKLYN,N.Y. 



























































The advantages ae St aren mp which its ex- 

tra long double stu c so 

OUTIL SAN arrange ed th at any ie ae pitta: fir uff- 
which ts ) sections, so as to be ea siiyene solace con 








x 
ing-box is car rried back into the 1, 
ammonia partof piston rod is word: out, and without Hecessitatidg ‘the vedibval: of "tes pteami portion ‘Se tod. 


&& 
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ARERF & FRERICRS GABMIGAL GG 


SS ee ESV: 


~MANUFACTURERS OF 


Liquid Anhydrous Ammon : 96° Animionia “: 








ABSOLUTELY DRY, PURE 5 SPECIALLY PURIFIED 
AND UNIFORM ALL THE FOR ABSORPTION . 
YEAR ROUND Jigen 2 OE eae 


Allour Ammonia is made from Sulphate Ammonia only. Large capacity, best qualities and quick shipments. 





No. 8 LINDE COMPRESSOR 


100 TONS CAPACITY. 


~o~ THE FRED. W. WOLF CO. 


560 North Halsted Street, GHIGAGO, ILL., U. S. A. 


FOR ICE FACTORIES, COLD STORAGE HOUSES, 


BREWERIES AND PACKING HOUSES .. . 


CORRESPONDENCE 
SOLICITED... . 





OVER 1300 MACHINES IN ACTUAL OPERATION. 


te ey ne 
} 2d. pA aie eee 


CHICAGO : 


[Written for ICE AND REFRIGERATION. ] 
CIRCULATION. 


IfTS RELATION TO TEMPERATURE, 
MOISTURE 


REFRIGERATING COST AND 
EFFECT OF THE CIRCULA=- 
TION OF AIR IN REFRIGERATION. 





By Jouwn E. Starr, M. E. 


In the articles in the July and September numbers of 
Ice AND REFRIGERATION, the writer has endeavored to 
point out some of the principles governing the process 
of refrigeration, especially in regard to the value of insu- 
lation. The important question of circulation was only 
referred toin a general way. It is the purpose of this 


article to try to point out briefly the economic necessity 








le A 
for a good circulation of air in a refrigerator, 
improved character of the refrigeration which follows 
the employment of means to induce continual and prop- 
erly directed air currents. 
The chief advantages of good circulation may be 


and the 


summed up under these heads: 

First: Economy in the use of ice or other refriger- 
ating material, by reason of the box being of nearly the 
same temperature throughout, instead of being much 
colder in one place than in another. 

Second: The constant collection and elimination of 
moisture, with its resulting beneficial effect on the mater- 
ial to be refrigerated. 

Third: The collection of bad gases and objection- 
able odors, and their elimination by absorption in the 
ice water or by the frozen surfaces of piping or metal, 
where refrigerating agents of low temperatures are used, 


NEW YORK : DECEMBER: 1891. 


see a ne |: 





$2.00 PER ANNUM. 


fourth: The increased useful life of the refrigerator. 

Without going into a technical discussion of the 
problem of air circulation, we may, by the use of simple 
diagrams, give some idea of the great effect that a shght 
difference of temperature has on the movement of. air if 
the course of its flow is properly controlled, and the lack 
of good effect when the flow is improperly guided. 

Let diagram 4 represent one type of refrigerator, 
with a common and good form of circulating bulk heads; 
and diagram A#another type, without any special pro- 
In A, when ice is the 
refrigerant, the layer of air next to the ice surface is 
cooled, causing it to drop down through opening X, and, 


vision for d@recting the current. 


therefore, to draw in the slightly warmer air through 











DEAD Ey 





























tg B. 
conduit O, inducing a certain and definite movement of 
nearly all the air in the box, and passing it again and 
again through the bunker and over the ice. A very 
slight difference in temperature is sufficient to cause a 
rapid flow. The layer of air immediately next the ice 
may become quite cold, but the air next to the outside 
walls of the bunker may be only slightly cooler than the 
average temperature of the box, if the ice and the air 
conduits are properly arranged. 


of refrigerator B, a common and bad form of ice box, 


It is plain, in the case 
that while a great difference of temperature might exist 
between the bunker and the body of the box, the effect 
of circulation is very limited, a large portion of the air 
remaining stagnant and being cooled only by conduc- 
tion; and another portion simply eddying round without 
passing through the ice bunker. The entire ice bunker 


might therefore be very cold, almost at the temperature 


we 
to 
Ss 


of the ice, while the main part of the box might be 
10° or 20° higher. 

An ice bunker oftentimes occupies one-third of the 
entire box, and its walls expose twenty-five or thirty-five 
per cent of the entire box service to the outside atmos- 
phere. As stated in the articles on insulation above re- 
ferred to, the rate of the flow of heat through the insula- 
tion is in proportion to the difference of temperature ex- 
isting on each side of the insulated wall. It is plain, 
therefore, that if we have two boxes exposing an equal 
amount of wall surface to the outside atmosphere, the 














ICE .:. ANDS A REPRIGERA TIGNz 
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square feet of its surface and 35° against 300 square 
feet, it would use, per diagram, 700 X 1.32 + 300 X 2.26 
1602 — 1320 
aie 
available temperature assumed of 45°. 

While it is admitted that both of these boxes are 
poorly insulated, it is assumed that they are egwadly 
insulated; so that for two boxes of better but equal in- 
sulation, the proportion would hold the same on the 
same assumption of temperature. 

These considerations show the great importance of 


= 1,602 lbs.,or = 21% more ice on the net 





FIC 

one maintaining the required temperature (say 45°) 
against its entire surface, and the other maintaining the 
required temperature against two-thirds of its surface, 
but holding on the other one-third (the bunker surface) 
an unnecessary and unavailable lower temperature (say 
35°), on account of poorcirculation, the latter box would 
use more ice than the former, but only give the same 
useful effect. 

To reduce this to figures, assume two poorly but 
equally insulated boxes (such as are noted in one of the 
articles before mentioned, in the September number of 

















Fre L) 
this journal), and further assume that the boxes each ex- 
posed, all told, 1,000 square feet of surface to the 


outside atmosphere, and that, of 1,000 square feet, 300 
square feet was the surface exposed by the ice bunker. 
If one of these boxes had good circulation, so that the 
required temperature (say 45°) was even throughout, it 
would use, per diagram, according to the article men- 
tioned, 1,320 pounds of ice per day. If the other box 
had such poor circulation as to maintain 45° against 700 


Pee 
good circulation when the cost of refrigeration is to be 
considered. The same principles apply as well to me- 
chanical methods of refrigeration; as for example, the 
arrangements shown in figures C and D are better than 
those shown in figures £ and /. 

The effects of good circulation on conditions of mois- 
ture are marked. The reason why such good effects are 
produced is easily found in the simple laws of hygrome- 
try. The result of the operation of the circulating air 
currents is two-fold: to take up moisture that is brought 
into the refrigerator by the warmer outside air, and to 
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keep the air in the refrigerator in a relatively dry condi- 
tion. 

It is well known that the capability of air to hold 
moisture in suspension increases with the temperature 
of the air. To illustrate: roo cubic feet of air at 80° can 
hold in suspension .156 lbs. of aqueous vapor, while 100 
cubic feet at 40° can only hold .o41 lbs. in suspension. 

Now, if arefrigerator isrunning, say at 40°, of course 
the inside walls and the material inside of the box will 


we Gee 
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be at the same temperature. When the box is opened, 
a current of cold air flows out at the bottom of the door, 
and an equal amount of warm air, containing per cubic 
foot a larger amount of moisture than air at 40°, would 
be sucked in at the top of the door. 


it becomes cooled down by contact with surfaces inside 


This warm air, as 


of the box, loses its ability to hold its aqueous vapor. 
The amount which it cannot hold becomes condensed 
and:settles on the sides of the box and on the cooled 
goods, causing the phenomenon generally termed ‘‘sweat- 


9 


ing.” If 100 cubic feet of saturated air at 80° were 
drawn into a box whose temperature was 40°, the quantity 
of moisture so deposited would amount to .156—.o41 
eS DSe 


from day to day, until a large amount of water enters the 


This deposit of moisture is cumulative 


box —enough to make it a very wet and moldy refrig- 
erator unless the moisture is eliminated. 
so deposited inside the box will, of course, vary with the 
relative humidity of the outside air; but even supposing 
the relative humidity of the outside atmosphere is, on 
an average, say, 70 per cent of the amout of moisture 
that would saturate it (a condition called fairly dry), the 
amount entering the box would still be large—in the above 


The amount 


case .7 X .156—-.041 = .o061 Ibs. per 100 cubic feet. 

Now, in the supposed box, if the air were simply sat- 
urated at 40°, this moisture would still remain to appear 
as sweat, or dampness, on the walls and on the goods to 
be refrigerated ; but in a box where the circulation is 
good, it is evident that the air will be constantly passing 
over the ice or piping, the surfaces of which are colder 
than the box temperature. If the refrigerating agent is 
ice, it would be 8° colder ; if ammonia or brine, it might 
be from 20° to 60° colder. Each particle of air, there- 
fore, if the circulation is good, is for a short space of 
time, during its contact with the refrigerating surface, 
lowered several degrees below its temperature in the 
body of the box. During the time it is so lowered, its 
capability of holding aqueous vapor is reduced, and a 
portion of such vapor is thrown out or condensed on the 
refrigerating surfaces, and the air returns to the body of 
the box in a condition to pick up and carry back to the 
ice or the piping more moisture. The more rapid the 
circulation, the more rapidly will the moisture be taken 
out of the body of the box, and the dryer will the box be- 
come, until it reaches its utmost limit of low relative 
humidity. 

In the case of an ice box, this condition is limited by 
the temperature of ice—32° F. That is to say, a box 
running at 40° might be reduced to such a point of dry- 
ness as to contain only the amount of moisture that 
would saturate air at 32°, which is .031 pounds per 100 
cubic feet ; while air at 40° could contain .o41 pounds 
per 100 cubic feet, hence its relative humidity would be 
a =75 per cent, which is fairly dry. 
a ee refrigerated with colder surfaces, such as are given 
by mechanical refrigeration, might become very much 
dryer than this, even as low as 50 or 60 per cent, a con- 
dition often found in practice where proper means for 
In this lies one of the greatest 


It is evident that 


circulation are provided. 
advantages of mechanical refrigeration, for it not only 
produces a dryer atmosphere, but by reason of cooling 
to a greater degree the air while in contact with the 
refrigerating surfaces, it produces a more rapid move- 


ment. 
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It is well known that the foul gases and ‘‘smells ” of 
various kinds that arise from goods stored in a refriger- 
ator are readily taken up by the moisture in the air. A 
damp box will smell ‘‘louder” than a dry one. Where 
the circulation of air is good, and where, therefore, 
moisture is constantly being eliminated from the box, it 
is evident that the gases will be eliminated also, being 
carried by the aqueous vapor in the air to the bunker, 
where such vapor is condensed into water, absorbing the 
gases and running with them in solution out of the box 
in the ice water. So, also, are these gases frozen in so- 
lution with the moisture on piping where mechanical re- 
frigeration is used—a fact that can be readily established 
by simply melting some of the snow scraped off the pip- 
ing. 
of the goods stored in the box, and, perhaps, of other 


The water will be found to smell and taste strongly 


things not so pleasant. 

The presence of moisture also materially assists de- 
composition, so that the amount of foul gases in a box 
having poor circulation is cumulative, until it reaches a 
point where the most careless box owner is compelled 
to ‘‘clear out and clean up.” Evenif this periodical 
‘““house cleaning” is resorted to, the wood and insula- 
tion becomes moist and rotten, until the box either falls 
to pieces or has to be abandoned. There are few boxes 
but can be changed from very poor to fairly good ones, 
as far as circulation is concerned, by the use of a saw 
and hammer, a few boards, some nails, and a little com- 


Mon Sense. 





EX-GOV. HOBART B. BIGELOW, DECEASED. 

Ex-Gov. Hobart B. Bigelow, treasurer of the Craf 
Refrigerating Machine Co., of New Haven, Conn., died 
October 12, after an illness of about two weeks, suftfer- 
ing from an attack of Bright’s disease. 

Gov. Bigelow was born in North Haven, Conn., May 
16, 1834, and lived there until he was ten years of age, 
when his father, Levi P. Bigelow, removed to Great 
Barrington, Mass. Through his mother’s family he was 
connected with the Pierrepont family, of which Edwards 
Pierrepont, the eminent jurist, was a member. 

He was given a common school education, but was 
apprenticed to the machinist’s trade at the age of sev- 
enteen, in which business he continued until he was at 
the head of the Bigelow boiler works. 
career began with service in the board of councilmen of 


His political 


New Haven. 

In the spring of 1875 he was elected a member of 
the legislature from New Haven, and in December, 1878, 
was chosen mayor of the city. Being a republican, this 
His 


election as governor followed in 1880, and as chief ex- 


was a great triumph, as the city is democratic. 


ecutive of the state he won hearty approval from the 
entire state. He was a life-long republican, an earnest 
and consistent Christian, and a remarkably successful 


business man. He leaves a widow and two sons. 





A curious cave has been discovered in Kansas, in 
which the cold is so intense that it freezes water in a 
few Nature seems to have prepared for the 
reception of the remains of the Universal Refrigerat- 


minutes. 


ing Co. 


Many of the ice ponds in Westchester county, N. Y., 
The 


were, November 19, covered with a coating of ice. 
thermometer in the morning stood at 22°. 


to 
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THE TRANSPORTATION OF FRUIT. 


REFRIGERATOR AND VENTILATED 


FRUIT FROM 


COMPARATIVE ADVANTAGES Of 


CARS IN THE TRANSPORTATION OI 


THE PACIFIC COAST EASTWARD. 


By A CORRESPONDENT, “F.” 







Vz Ah. |, RECENT article in the California Fruit 


Grower says:  ‘‘Refrigerator 
cars have come to stay.” Itisa 
fact. Phe Fruit 


Grower also makes the compari- 


California 
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erator cars, and, in making the 





comparison, says: ‘The refrig- 






erator car carries an extra bur- 
den of 4,000 pounds of fruit; 
that is, the shipper must fur- 
nish that larger quantity of fruit 
over the old style of ventilated 
fruit cars.” The writer omits to state some of the other 
advantages of refrigeration in the shipment of fruit. 
Well posted fruit men will tell you that the shrinkage on 
orange shipments in ventilated cars is often 30 per cent 
lost. Three hundred boxes to the car at 30 per cent is 
ninety boxes gone. We have seen shipments of oranges 
reach the Chicago market in June, the shrinkage of 
which would have been much greater than this had they 
been made in ventilated cars. As it was, the shipments 
good order, and the shrinkage not over 3 
per cent to the car load. This shows that the advant- 


ages of making shipments in refrigerator cars are be- 


were in 


coming appreciated by the shippers of fruit, both from 
Florida and from California, and largely increased ship- 
ments will follow the introduction of proper systems of 
refrigeration. 

It is not necessary to carry ten or twelve tons of ice 
in order to refrigerate a car of fruit ev route. Plans are 
being formed for the proper treating and handling of 
this fruit before shipment, which will reduce the quantity 
of ice required in some of the cars now in use. 

In the same issue of the paper referred to, it is said, 
page 289: ‘Dry air is a. preservative of the fruit, and 
the shipper refers to shipments being made on very dry 
and hot days.”’ 

This very fact is in favor of refrigeration and the 
adoption of a good system of preparation of the fruit be- 
fore shipment, as the air, at a temperature of 40° and 
50°, does not contain the moisture which is the princi- 
pal element of decay in shipments of this fruit for long 


distances. Your scientist will tell you that the ability 
of air to contain moisture or humidity at 80° to go® is 
two or three times that of the same air reduced, or 


cooled, to a temperature of 40° or 45°. This has large- 


ly added to the success of shipments in refrigerator 
Cars. 

To assert that fruit leaving California in dry, hot 
weather must escape the vicissitudes of the climate east 


of there, is a very careless remark. One who has 


crossed the continent, even in a Pullman car, knows 


that the changes of temperature between mid-day and 
midnight are very great, and also between the high ele- 
vations and the low valleys other changes of tempera- 
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ture take place. In ventilated cars all these changes of 
temperature effect a change of temperature for the fruit, 
while shipments in refrigerator cars avoid these frequent 
changes, giving and adding to the life of the fruit when 
taken from the car. By life, we mean the keeping qual- 


ities of the fruit after it leaves the car. 


FRUIT STEAMERS. 


There are now, says Scribner's Magazine, about ninety 
steamers in the tropical fruit trade between the United 
States and the American tropics, the carrying of ban- 
anas forming the bulk of the business. The Norwegian 
flag predominates. The vessels are built of steel, wood 
lined, the space between the steel shell and the wood 
charcoal. They have three 
decks, all open, with a space of about two inches be- 
tween each of the deck planks. This arrangement as- 
sures a free circulation of air at all times, and thus the 
fruit is preserved from heating and decay. These ships 
carry from 15,000 to 25,000 bunches of bananas, each 
bunch averaging in weight from sixty to eighty pounds, 
but some bunches have been found to weigh over 200 
pounds. The bunches are placed on end along the 
decks, until all the space is filled; then a second and a 
third tier of bunches are laid flat, one over the other, in 
a manner that allows plenty of ventilation. Great care 
is taken to prevent the fruit from contact with salt water, 
which causes the black spots frequently seen on the 


lining being filled with 


bananas. 

Besides these ‘‘tramp”’ vessels, so to speak, there 
are also three or four regular steamship lines which are 
largely engaged in the tropical fruit trade. The princi- 
pal lines are the Atlas line, the Pacific Mail, the Anchor 
The 
vessels of the Atlas line are fitted with the most modern 
appliances for the preservation of the fruit. All these 
lines have excellent passenger accommodation, and 
carry a general cargo as well. 

The Mediterranean fruit trade requires a large fleet 
of steamships during the autumn and winter months. 


line, and the Honduras and Central American line. 


Oranges, lemons, limes, Malaga grapes, raisins, currants 
and nuts form the bulk of the cargoes. Sicily alone 
sends us 1,000,000 boxes of oranges a year, and half as 
many boxes of lemons. 
of 600,000 barrels annually, and dried fruits in vast 
quantities from the various Mediterranean ports make 


There are no steamships 


Spanish grapes, to the amount 


up an enormous import trade. 
specially devoted to this business, as the season lasts 
The vessels employed are 
steamships which are well ventilated, and having a good 
rate of speed, as they all, or nearly so, carry passengers 
and a general cargo. 

The Florio line, the Mediterranean fleet of the Anchor 
line, and the Mediterranean and New York Steamship 
Co. handle nearly all of this class of trade. 


only a portion of the year. 


THE WEATHER. 


——The first snow of the season at St. Louis fell November 
13; at Chicago, 14. 
The Cannon river, at Northfield, Minn., was frozen 
over November 13 with one inch of ice. 
On November 11 some of the counties of middle Wiscon- 
sin experienced a snow storm that was quite severe for the 
season. 

—Cold weather is rapidly making itself felt in all sections 
of the northwest, and frequent snow storms and heavy freezes 
are reported. 
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ARTIFICIAL REFRIGERATION. 


A CHRONOLOGICAL STUDY OF ITS DEVELOPMENT—THE ICE MAKING 
MACHINES OF F. CARRE—HIS APPARATUS AND 
PRINCIPLES DESCRIBED. 


3y AuGUSTE J. Rossi, B. S., C. E. 


[Continued from November issue, page 203.| 

Following these typical inventions, we find for a 
number of years numerous patents of a greater or lesser 
importance and value, bearing on mechanical improve- 
ments in the preceding machines, or relating to the bet- 
ter use or application of the cold produced; and we have 
to reach the year 1860 to find the application of a new 
principle to artificial refrigeration (fourth method men- 
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It is due to F. Carré, of 


tioned in our classification). 


France. 

In its principle and mode of operation, the apparatus 
is a reproduction of the experiment of Faraday with the 
bent tube, as described previously. The difference lies 
in the form and in the substitution of aqua ammonia in 
place of chloride of silver as an absorbent of the am- 
moniacal gas. The two bent extremities of the tube are 
replaced by a boiler B, and a refrigerator k. The ma- 
chine is intended only for operations on a small scale, the 
largest product being about five pounds of ice per hour. 
It is, therefore, portable. The boiler and refrigerator 
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are connected by a tube YZ, which receives the liber- 
ated gas at the top of the cylindricaldome D surmount- 


ing the boiler. 


The whole system is strengthened by an _inter- 
mediary brace 4, which serves also asa handle. The 


refrigerator R is formed of a conical outer shell .S, 
a central cylindrical cavity P. The annular 
wedge-shape space between the can and the cylinder 
forms also the condenser, which is to contain the liquefied 
ammonia. 


leaving 


In the cavity P is placed the vessel, or can 
V, containing the water to be frozen, a vessel which 
practically fits the cavity ?, but to insure a _ better con- 
tact between the sides of the can V and of the cavity P, 
a small quantity of an uncongealable brine is poured in /, 
so that when the vessel V is placed init, the lquid 
reaches to the top of P. 

¢ is a thermometer to observe the temperatures. 
When operated, the boiler 4,filled with strong aqua am- 
monia, is heated by means of a small portable furnace. 
The heat driving the gas ammonia from its solution, the 
gas reaches through 7, the condenser and congealer 2, 
which is immersed in any kind of a tank or box contain- 
ing water at ordinary temperature, which can be renewed 
if necessary. Under the cooling and the pressure at which 
the gas ammonia escapes from the solution, it is liquefied, 
The source of 
heat is then removed from the boiler # and the apparatus 
being lifted bodily by means of the handle // and turned 
end for end, the boiler is dipped inits turn in the cold water 
bath. The temperature of the boiler rapidly falls down, 
and as it does so the power of the weakened solution it 


and fills the conical part of the vessel 2. 


contains to re-absorb ammoniacal vapors is restored. 
The condensed gas ammonia of & begins then to evap- 
orate rapidly from the congealer, the vapors being ab- 
sorbed as fast as formed by the liquid of the boiler; an 
intense cold is thereby produced, and which ultimately 
freezes the water in the mold V. To protect against 
loss by radiation the congealer &, during this stage of 
the operation, is surrounded by a non-conducting en- 
velope. The ammonia solution in the boiler by this re- 
absorption of the gas ammonia is thus restored to its 
original strength and is ready for another operation. 

In 1865, Mr. F. Carré patented an apparatus based 
on the same principle, but of which the operation was 
continuous. Atthe French International Exhibition of 
1867, he had in operation a machine of this type which 
could produce regularly six tons of ice in twenty-four 
hours, practically and economically. 


been the basis of all the ammonia absorption machines 


This machine has 
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of our day. Improvements have certainly been made 
in the constitutive parts to increase their efficiency or to 
adapt them better to their contemplated use, but the 
mode of operation has remained the same ; the general 
features of the process have been preserved: Like the 
intermittent process, this continuous process depends 
for its efficiency upon the evaporation of strong ammo- 
nia solution. Aqua ammonia is introduced in a special 
boiler B, properly built in a stationary furnace /, of 
elaborate construction, and the gas is expelled by heat 
in the condenser C, coil or tubular vessel, cooled by a 
circulation of water J, but, in order that the process 
may not be arrested by the exhaustion of the solution, 
as in the intermittent type, the impoverished liquid is 
gradually withdrawn from the bottom of the boiler & 
through the pump Pand pipes //, while a proportion- 
ate quantity of fresh and strong solution, reconstituted, 
as we will see further, is constantly supplied at the top 
at A. 


As the gas ammonia is disengaged, under pres- 
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sure, from its solution by heat, it is condensed in C by 
the combined effect of this pressure and of the cooling 
action of the circulating water of the condenser C. 
The liquefied ammonia passes then through the pipes 
gg into areceiver Q,and from Q into a special apparatus 
called the expander, or refrigerator /, adapted for such 
purpose; such, for instance, as a series of parallel coils 
/; & placed in an insulated tank Z filled with strong 
brine, in which are placed the vessels V V, containing the 
water to be frozen, the flow of the liquid ammonia in 


coil & & being regulated by proper cocks. There the 
liquefied ammonia gas evaporates spontaneously, pro- 
ducing an intense cold which is applied to freeze the 
water in the molds by contact with the brine, or for 
cooling this brine for any other purposes of refrigeration. 
As the boiler # and the condenser C keep up a con- 
stant supply of liquefied gas ammonia, the refrigerator 
£ F will continue to freeze or produce cold as long as 


the fire is maintained under the 


boiler. The ammonia 
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gas escaping from the refrigerator, or expanding coils 
FE E, is collected in a vessel U, from which it arises in 
what is called the absorber J/, a vessel in which is also 
admitted, through pipes S.S some impoverished solution 
drawn from the boiler and previously cooled, as it is 
withdrawn from it by means of the pump P by its being 
passed through a system of coils 64, immersed in circu- 
lating water; this cooling is done to restore the power 
of further absorption of the weakened solution. To pro- 
mote the reabsorption of this gas ammonia from £, by 
the cooled impoverished solution of the boiler, supplied 
in 17 and with which it intermingles, the mixture is 
cooled during the process of absorption which generates 
heat by means of a circulation of water in the coils 
H H placed in the absorber 1/7. The gas ammonia be- 
ing thus reabsorbed in J/,and the original strong solution 
there constantly reformed, this solution is pumped back in 
the boiler by the pumps X_X through the pipes x x x and 
delivered in the boiler at 4’ to be again evaporated. In 


Lt8 Method ( Carve continuous) 


Oinmonia Absorption 
Piy.5 





the Carré machine the heat of the weakened solution 
withdrawn from the boiler, previous to its being further 
cooled by the coil 6 4 was made available to warm up to 
a certain extent the resaturated solution re-formed in 
the absorber J/ as it is pumped back in the boiler, and 
in its return to said boiler a special contrivance, not 
shown in the figures, being used for such purpose. 
Though an excellent feature, as far as economy of heat 
is concerned, it is not an essential feature of the process, 
and for this reason we have omitted it, so as not to com- 
plicate unduly the figure, which, like all the others 
which illustrate other processes, are ‘‘schemes”’ embody- 
ing the modus operandi of each system, without refer- 
ences to the details of construction of the different parts. 

In subsequent patents it has been proposed to substi- 
tute for a solution of gas ammonia in water a solution 
of another gas, such as sulphurous deoxide in a liquid, 
the oxalic ether. This ether has a boiling point at 370° 
F., and it absorbs sulphurous deoxide gas at the ordinary 
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temperature to the extent of its own weight, gas which 
it abandons readily by being heated (Lessie du Motay 
and A. J. Rossi, 1880); but the mode of operation of the 
apparatus is the same, the machine of the same type, 
based on the same principle. 

[TO BE CONTINUED. ] 
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THE COST OF REFRIGERATION. 


CONTINUATION OF A DISCUSSION ON THIS IMPORTANT TOPIC— 
OBVIOUSLY AN APPROXIMATE ESTIMATE ONLY CAN BE 
OFFERED—QUESTION OF EFFICIENCY. 


By A. J. Rossi, C. Rasspacu AND J. K. KILBOURN. 


In answer to the query asking for the ‘‘expense per 
twenty-four hours of refrigerating a room containing 
1,000 cubic feet, at a temperature of 37° F., the outside 
temperature being 74° F.,” I have this to suggest: 
Your correspondent omitted many points which are es- 
sentially required before any satisfactory answer can be 
given, to wit: What does he desire to refrigerate? 
How rapidly does he desire to cool it?) Is the room to 
be supposed to be insulated or not? Has itany windows? 
If insulated, how completely? Are any materials con- 
taining animal heat, such as freshly slaughtered cattle, 
or the like, to be stored in it or not?» The room once 
filled, are the materials to be renewed in the twenty-four 
hours and replaced by others? 


them? 


And if so, how much of 


For lack of direct information, asswming the room to 
be tolerably well insulated, and treating it as a brewery 
cellar or fermenting room, or the like, it can be consid- 
ered as a safe practice to reckon upon 15,000 to 16,000 
cubic feet of swch cellars being maintained cooled in 
twenty-four hours by a machine capable of producing 
one ton of solid ice in that time. This gives for 1,000 
cubic feet about one-fifteenth to one-sixteenth of a ton, 
or nearly 125 pounds of machine-made ice in twenty- 
four hours. Now, owing to allowances made in manu- 
facturing zce by machinery, on account of ice melted in 
loosening the cakes from the molds, loss of cold in freez- 
ing tanks, by radiation and otherwise, temperature of 
water used to make ice, and other causes of a technical 
order, it is usual to reckon one ton of machine-made ice 
(the cold corresponding to such production of ice is not 
the object in view) as equivalent to the cold produced 
by the melting of 1.70 to 2 tons of naturalice. Hence, 
for maintaining cooled a space of 1,000 cubic feet, sup- 
posing such insulation as is used in brewery cellars or 
fermenting rooms, and assuming the material contained 
to be treated as those contained in such cellars and 
rooms, we may reckon on an expense of 250 pounds of 
natural ice per day, more or less, according to circum- 
stances. Of course, with such a quantity of ice required, 
an ordinary ice machine would be out of the question; 
at least any one using special machinery. I could 
suggest other means, however, if it were an object for 


your correspondent. A. Jo Rossi: 


Will you kindly give in your next issue, the expense per 
twenty-four hours of refrigerating a room containing 1,000 cubic 
feet at a temperature of 37°, the outside temperature being 74°? 

While the question appears to ask specifically for the 
expense of refrigerating 1,000 cubic feet of space as a 
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single room and not as a part of an entirety of a larger 
room, yet no mention is made in regard to the DIMEN- 
sions of this room containing 1,000 cubic feet of space, 
the quality of its insulation, or the manner in which it is 
accessible and how orren and how Lon it will be open 
for access. 

With the absence of more definite statements of this 
character, we must confine ourselves to rendering such 
data and formule as will enable those interested to de- 
termine, for any given case of a distinct character, the 
amount of cold generated for the required refrigeration, 
and thereby ascertain the cost according to prices of ice, 
fuel or machinery for mechanical refrigeration. 

In the general practice of mechanical refrigeration a 
machine of 25-tons refrigerating capacity is considered 
sufficient to maintain a temperature of 37° F. in a com- 
pact and modern built cold storage house of 500,000 
cubic feet of space, when the outside atmosphere does 
not exceed 74°. Under average conditions as to wages, 
prices for fuel and water, the running expenses for re- 
frigerating such a space will not be more than $25 per 
day, or five cents per 1,000 cubic feet of space during 
twenty-four hours. 

The cost of cooling smaller rooms will exceed this fig- 
ure by far. First, because the exposed surfaces increase 
proportionate to the square of the dimensions of a room, 
while the space increases in proportion with the cube; 
and, second, because small cold storage rooms or refrig- 
erators, as a rule, are not insulated as well as large 
buildings heavily loaded. 

The amount of cold required for maintaining a low 
temperature in a given space, excluding anything re- 
quiring additional refrigeration, mainly depends upon 
how much heat will penetrate the surrounding walls, 
floor and ceiling, which has to be absorbed by the re- 
frigerant. 

Be: N=the number of heat units penetrating 1 square foot 
of surface for every 1° F. of difference of temperature. 


C=a co-efficient depending upon the heat conducting ability 
of the material of which the walls are built. 

t—t,—the difference of temperature between the inside of a 
room and the outside atmosphere; and 

e=the thickness in feet of the walls or insulating material 
by which the room is surrounded; then the formula 

C(t—_t1 ) 
N=- ~ will apply for determining the number of heat 
units to be absorbed for every square foot of 


surrounding surface. 

If the walls are built from different materials, such 
as brick, lining of wood, paper, etc., etc., the thick- 
nesses of which are respectively e, e,, €,, etc., while 
the corresponding heat conducting coefficients are C, C,, 
C,, etc., the above formula will change into: 


N= evant foe : 
e Suse Satiata oceuest lala) foto trata) 1a 
Gite car 





Careful experiments and practical tests as to the heat 
conducting properties of different materials have rend- 
ered the value of C as follows, to wit: 


For pine wood across the fiber C= 0.084 
‘* mineral wool = 0.068 


** granulated cork = 0.0537 
‘* wood ashes = 0.0403 
‘* sawdust = 0.0437 
** charcoal, powdered = 0.053 

** cotton = 0.0268 
‘** soft paper felting = 0.0228 
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For solid brick walls of usual thicknesses the fol- 
lowing table gives the value of the quotients e and €. 


For brick walls of Gi isk a eee 22" | thickness, 
c 0.395 | 0.298 | 0.2375] 0.204 
e 

we have = Se eee 
é 2.53 3-355 | 4-21 4-9 





while for air-tight double floors of wood properly filled 
underneath, so that the circulation of the atmosphere is 
excluded, and for ceilings of like construction, the value 
of £ —— 0.082 is near to practical results. 

It is a well known fact that an air space between two 
walls is generally considered among the best insulating 
means, providing that such air spaces are hermetically 
sealed against the atmosphere inside or outside of the 
room to be refrigerated. The reason for this becomes 
apparent from the above formula, if we take into con- 
sideration that an air space between two walls will pos- 
sess an average temperature between the inside and out- 
side atmosphere, and that, therefore, each of the insu- 
lating walls is only exposed to a fraction of the prevail- 
ing difference of temperature. 

A room containing 1,000 cubic feet of space, if built 
with square walls, will have aminimum exposed surface 
of 400 square feet, and an additional surface of 200 square 
feet for the floor and ceiling. 

Providing this room is surrounded by plain brick walls 
of 9”, 13", 18” and 22” thickness respectively, we would 
obtain: 


N 


(t—t,)X400X24, or 


X 37% 400X 24 as 37° is the assumed dif- 


N 


2375 | ference in temperature of the inside and 
0.207 |} outside atmosphere. 
This will result in: 
{ 140,000 } 
J | 105,850 | “ : 
N= ee f calories per 24 hours. 
(72°00 I) 


The amount of heat conducted through the floor and 
ceiling will be 


Ni= a (t—t,) X 200X 37=0.082X 37 X 200X 24=14, 500 cal. 
ie 


so that the aggregate heat to be absorbed either by ice 
or mechanical refrigeration will amount to: 

N-+N ,=154,500, 120,350, 98,850 and 87,000 heat units res- 

pectively. 

As one pound of ice when converted into water of 
37° will absorb 147 heat units, the weight of ice required 
for maintaining a temperature of 37° in the proposed 
room of 1,000 cubic feet of space when the outside at- 
mosphere is 74° will be 1,050 lbs., 820 lbs., 672 Ibs. and 
592 lbs., respectively, from which everybody might de- 
rive the expense in dollars and cents, according to what 
he has to pay for ice. 

Providing, however, that the brick walls were lined 
with a double thickness of tight boards with felt paper 
between, the result would be: 


: 37 75,800 
\ peoo : . = — =64,700 
( 2.53 . 56,000 
m | 3-355 , 0.0534 , 0.00328 , 0.0834 50,500 
>) 4.21 ‘0.084 "0.02283 10.084 
C | —\—~— ies a 
4-9 ey €2 C3__ © 
Cy C, C, C, 


With floor and ceiling of the same quality as stated 
above, the aggregate heat passing from the outside 
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through the walls per twenty-four hours would be go, 300, 
79,200, 70,500 and 65,000 calories, respectively, requir- 
ing 615 Ibs., 540 lbs., 480 lbs. and 443 lbs. of ice to 
obtain the desired result. 

For a double wall consisting of 13’' and 9g” in thick- 
ness, with an air space between, we would have: 


N= TSS =60, 300 cal., agaist 72,500 cal., for a solid 
ens wall of 22’ in thickness. 
Cette 


If the room is made accessible through a vestibule, 
with doors closing tight both ways, the loss of cold 
whenever the room is opened will amount to an equiv- 
alent of about two lbs. of ice. 

The application of mechanical refrigeration for so 
small a space would be too expensive at the present 
undeveloped stage of small machinery, while the gener- 
ating of cold by dissolving salts or compounds of salts 
and acids in water might result in economy and satisfac- 
tion where ice is obtained only at extraordinary prices. 

C. RassBacu. 


THE MATTER OF EFFICIENCY. 

In the very interesting and instructive ‘‘ estimate ”’ 
of Mr. John E. Starr, page 283, November number of 
IcE AND REFRIGERATION, he gives the efficiency of ice at 
142°B.-1.'U Sper pound. 

This is the theoretical efficiency; but I would like to 
ask him, or any of your correspondents, if he, or they, 
have ever made any experiments to determine the actual 
efficiency in practical work of natural ice that has been 
cut and stored? 

My own observations lead me to the conclusion that 
theoretical efficiency is never attained except in the lab- 
oratory. One instance that came under my observation 
was at a large brewery in London, where eighty tons 
were melted in a large wood tank containing a known 
quantity of water; the beneficial results obtained were 
less than two-thirds of theoretical efficiency. In another 
brewery in London it was found that melting six tons of 
ice gave a less beneficial result than four tons of refrig- 
eration. 

This matter was discussed at one of the meetings of 
the civil engineers at Westminster, without arriving at 
the cause of this admitted discrepancy. 

An account of any experimental tests as to the bene- 
ficial efficiency of melting commercial ice in practical 
work would, I am confident, be of interest to very many 
of your readers. J. K. Kirgourn. 


TALKING of hailstones, the ‘‘curio”’ fiend of the St. 
Louis Republic has discovered two which take the first 
two prizes. The first was reported by the Waltham 
Register, July 15, 1823, as having fallen about that time 
at Munson, Mass. The appearance of the mass was 
said to be that of a compact body of hailstones as 
firmly united as ice usually is: extremes, four feet long, 
three feet wide, and two feet thick. After removing the 
rough part of the body there remained a solid, clear 
block of ice two feet three inches long, one foot and six ° 
inches wide, and one foot three inches thick. The 
other is said to have fallen at Salina, Kas., in 1881. It 
was about the size of a nail keg, and weighed eighty 
pounds. It is curious that both should have fallen in 
warm or hot weather. 


OES. 
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REFRIGERATION AND ENGINEERING. 


THE FREEZING PROCESS AS APPLIED AT IRON MOUNTAIN, MICH., IN 
SINKING A SHAFT THROUGH QUICKSAND. 


3y D. E. Moran. 


[Continued from November Issue, Page 267.) 


Results of Refrigeration.—On the refrig- 
erating machine and the circulating pumps the tempera- 


starting 


ture of the brine fell rapidly at first, and then more 
gradually, until a minimum was reached, after which it 
‘Tine 


fluctuations of the temperature of the brine returning 


very slowly rose until the completion of the shaft. 


from the ground pipes are shown graphically on the 
accompanying progress diagram. The temperature of 
the brine entering the ground pipes was nearly con- 
stantly 1° C. lower. 


not be relied on asabsolutely correct, as the thermometer 


The temperature, as shown, can- 


used for a part of the record was lost by the parties to 
whom it was sent for comparison. 

between the tem- 
perature of the brine and the atmospheric temperature, 


The record shows a connection 
which is due to the effect of the-latter on the cooling 
water. 

The loss above ground in the connecting pipe, due 
to the heating effect of the atmosphere, is shown by 
measurements taken on a subsequent work to be incon- 
siderable. The effect of the atmosphere on the tem- 
perature of the cooling water is, on the contrary (and as 
to be expected), of the greatest importance. 

The effect of starting 


circulation of brine was immediately apparent. 


the 
The 


ground froze around each pipe, forming cylinders (or, 


the ice machine and 


as they were afterward found to be, cones), which in- 
creased in diameter until adjacent cylinders intersected, 
thereby forming a continuous circular wall extending 
from the surface of the ground to the underlying rock, 
and constituting a coffer-dam inclosing the proposed 
shaft. The 
substantially uniform, according to surface indications. 


rate of freezing around the shaft was 
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A test pipe sunk midway between two adjacent ground 
pipes was found to be frozen six days after starting re- 
frigerating machine, and a second test-pipe, five feet three 
inches distant from the pipe circle (toward the center of 
the shaft), was frozen on the twenty-first day. 

On excavating down to and below the water level 
the wall was found to be complete and tight under 
pressure, and no water at any time came through the 
frozen wall, although, as subsequently to be described, 
water did find its way through the rock ledge, and 
finally between the ledge and the base of the frozen 
wall. As the excavation progressed the diameter of the 
core of unfrozen material in the center of the shaft de- 
creased. This was due primarily to the difference in 
elapsed time, but also in some degree to an effect of the 
method of circulation. introduced 
through a small pipe in the center of the 8-inch ground 
pipe, reached the bottom at nearly its initial tempera- 


ture, so that the lowest temperature, and consequently 


The brine being 


the greatest freezing effect, was at the bottom of the 
pipe. With a nearly constant difference of only 1° C. 
between the top and bottom of the pipes, there was a 
marked difference in the distance frozen, as determined 
at the completion of the work by means of a small trial 
shaft sunk on the outside of the wall to a depth of twenty 
feet. From the bottom of this shaft a steel bar was 


driven down ten feet further, following the frozen 
material, and for that depth there was shown to be a 
It was not 


determined, however, that this increased thickness was 


nearly uniform batir of about one in fifteen. 


due to this cause alone. 

It isapparent that this difference in temperature be- 
tween top and bottom of the pipes, and probably the ex- 
tent of this coning, could be regulated by varying the rate 
of circulation. There is a theoretical advantage in the 
cone form, as the pressure on the frozen wall increases 
On the other hand, the diffi- 


culty of excavation increases as the wall thickens and the 


directly with the depth. 


unfrozen core diminishes in diameter. 

The rate of freezing varied in different materials, ac- 
Several 
careful experiments gave 17 per centof water in the fine 


cording to the amount of water contained. 
sand. Where gravel or boulders were imbedded in the 
sand, this percentage was largely decreased, and the dis- 
tance frozen was correspondingly greater. 

The effect of the water can be seen from the following 
approximate calculation of the number of heat units re- 
quired to reduce the temperature of one cubic yard of sat- 
urated quicksand from 10° C. (50° F.) to—r15° C. 


IGE 


c 

4 

¢ 
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(5° F.) limits which agree with practice for material in 


close proximity to the freezing pipes. 
Pounds. 
t cubic yard of saturated sand, as determined 


by experiment, weighs 3,360 
Weight of water, 17 per cent, = 571 
ai sand, 83 a p : : . =2,789 
Specific heat of water, 5 ; . =I1.0 
4: ‘sand. =0.2 
‘ ice, - : Ors 


Latent ee So (Cz aby bh, u- 


Heat units abstracted from the sand, 


Weight. SpecificHeat. Range of Temperature. C.1b.h. u. 


2,789 X 02 X [10°—(—15°)—=25°] =13,945 
Heat units abstracted from contained water, 
1. To raise to 0° C., 
Weight. Specific Heat. Range of Temperature. 
57 X 1.0 x 10 = 5,710 
2. To freeze, 
Weight. Latent Heat. 
S71 Xe ae 80 =45,680 
3. To reduce to —15° C. 
Weight. Specific Heat. Range of Temperature. 
571 SOs x 15 = 4,282 
Total, : ; ‘ : . =55,672 
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beyond the o° C. line to the entire work, in any case, 
will depend on the rate of conduction through the soil, 
to the extent to which freezing has progressed, and to 
the rate of freezing. 

Considering the case of a single pipe, it is evident 
that, for a given capacity of ice machine, there will be a 
constant number of heat units to pass through each 
square foot of surface of pipe on the supposition that 
the capacity of the refrigerating machine remains con- 
stant at different temperatures, and that the work is 
If there 
losses, the amount of sand frozen should, in general, 


evenly distributed in the pipes. were no 
vary with the time or the distance from center of pipe 
with the square of the time. 

In the same case, the temperature of the brine 
should vary inversely, as the thickness of the wall or as 
the square root of the time. 

When the freezing action of the different pipes 
begins to co-operate, the above relations change, and 
the rate (average of inside and out) of freezing becomes 
more rapid. It then, theoretically, remains constant 
until the interior of shaft becomes frozen solid, when 





JUNCTION OF FROZEN QUICKSAND AND ROCK LEDGE, TAKEN NINETY FEET BELOW THE SURFACE, 


SUMMARY. 


Heat units in sand=79.97 per cent, 13,945 
Heat units in contained water—20.03, =55,6072 
Total, 69,617 


Or, the water in the sand consumes nearly 80 per 
cent of the refrigerating effect. If, then, the sand be 
replaced in part by material not containing water, the 
work of freezing will be proportionately reduced. 

The above figures do not, in any degree, represent 
the amount of freezing effect required to produce a 
cubic 


yard of frozen wall in practice. Beside the loss 


due to radiation above ground, the following causes 
produce greater or less losses. 

1. Conduction from subterranean sources of heat. 

2. Conduction from surface. 

3. Flow of subsoil water. 

It must, moreover, be remembered that the work of 
refrigeration, as distinguished from the work of freezing, 
includes the cooling of a quantity of material beyond the 


limits of the frozen wall. The proportion of the work 


the entire work of the machine is outward and the total 
pipe area can be considered as acting outward from the 
line of the pipe circle. 

The above expressions are not to be taken as anything 
more than general, as the problem is really very com- 


plicated, involving a discussion of the conduction 
of heat (or cold) from several sources, through a 


medium whose conductivity 
point (0? Cy and of water 
requires that its latent heat shall be taken into ac- 


count, which latent heat, must, moreover, be considered 


changes greatly at one 


in which the presence 


as being developed at the constantly varying limit of 
frozen ground. 

Characteristics of Frozen Quicksand.—The character 
and strength of frozen sand will probably be found to 
rary with different sands. The sand at Iron Mountain 
was very fine, and to the eye and touch it seemed to be 
composed of grains of fairly uniform size, without sharp 
edges. Under a low power microscope, however, the size 
of the grains is seen to vary from a maximum of about ,!, 
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of an inch for the greatest dimension down to what still 
appears under the glass to be a mere speck. The 
angles of the grains appear as sharp as in ordinary 
building sand, but the grains do not appear clean, and 
there is a slight tendency to cake. A sample taken from 
the center of a lump, as excavated, and tested for size 
of grain, gave the following results: 
One hundred grammes were weighed, and of this 
1.8 grammes were stopped by an 80-mesh screen. 


2 oO oe ee oe ee IOO a7 se 
26.6 ee ee “sé “ee 1g0 oe ee 
68.7 4 passed een TOO mma ee 

9 oe ove losts 





1000 Total; or nearly 70 per cent passed a 190-mesh screen. 

Tests were made during the progress of the work to 
determine the strength of this material when frozen. 
Briquette molds were filled with saturated sand, and 
frozen, the resulting briquette being kept at a low tem- 
perature until tested. An ordinary Fairbanks cement 
tester was used for both tensile and compressive tests. 
The compressive tests were limited by the size of the 
machine to one-inch cubes, which were formed roughly 
by the same method as used for the tensile strength 
briquettes. The tests were made in a cold room, but 
the temperature of the test pieces was not determined, 
nor is it known what effect, if any, the degree of cold, 
below o° C.,- has on the 


The results were as follows: 


strength of the material. 


Tensile Strength 
Average of four tests, 431 pounds per sq. inch. 
Maximum result, : : 401 es MS poate 
Compressive Strength 
Average of eight tests, . 575 pounds per sq. inch. 
Maximum, : ; 880 es Satan eiaet €f 

Frozen quicksand can be regarded as a mortar in 
which the cementing material is ice, and, as in a cement 
mortar, the strength will probably be found to depend 
on the quality of the sand and the presence of sufficient 
cementing material, as wellas on the strength of the 
cement. 

Frozen quicksand looks like a fine-grained sand- 
stone. It is perfectly homogeneous, breaks with a ten- 
dency to conchoidal fracture, and is as hard to work as 
a stone of similar character. When mixed with gravel 
or boulders the mass resembles conglomerate or a con- 
The difficulty of work- 
ing the material is more than doubled by the presence of 
gravel, which greatly increases its tenacity and dulls the 
The strength 
with which the quicksand adheres to the stone is shown 
by the line of fracture in such material. There seems 
to be no tendency for the rounded boulders to pull out 
of the quicksand, but ratherfor the break to follow the 
shortest line, whether through flint or quicksand. 

When exposed to air of a temperature below freezing, 
the surface of detached pieces of frozen quicksand be- 
comes sandy from the dry evaporation of theice. This 
process goes on very slowly, and is not apparent where 
the surface forms part of the frozen wall, as its tempera- 
ture thenis generally sufficiently below the dew point to 
cause a deposition of frost on all exposed surfaces. In 
the same way when the shaft was flooded the exposed sur- 
faces, instead of being disintegrated by contact with the 
water, were soon coated with ice, and on pumping out 
the entire interior of the shaft had a remarkable aspect— 
the general effect being as if the rough timber and sur- 
faces of excavation had been heavily varnished. 


(10 BE CONTINUED.) 


crete made with similar stone. 


pick points or ‘‘moils” of the miners. 
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SHOOTING ARTESIAN WELLS. 


The Consumers’ Ice Co., at Chester, Pa., recently 
exploded 100 pounds of dynamite at the bottom of their 
artesian well, 470 feet deep, with the view of increasing 
the flow of the well. At our last advices the well was 
so choked with debris, which had to be removed by the 
drill, that no estimate could be made of the effect on the 
flow. The experiment, we hope for their sakes, was a 
success, but it is a hazardous one to make; for we have 
in mind an Illinois well of nearly the same depth (about 
430 feet), which was treated in the same way, with the 
same end in view, the result being that within an hour 
the flow of the well, which had been sixty to eighty gal- 
lons per minute, began to decrease, and within a very 
short time ceased altogether. 
destroyed. 


The well was completely 
The destruction of this well was no doubt 
due to the fact that the explosion created fissures through 
which the water escaped below the surface, which deep 
tubing might or might not have remedied, the usual 
practice, at the locality named, being to tube only about 
120 feet, or to the hard lime rock which overlies the very 
porous water-bearing sandstone. However, the shoot- 
ing of an artesian well was never, to our knowledge, re- 
peated in that part of Illinois. 


FREEZING SALMON. 


The freezing of salmon at the Pacific coast salmon 
streams has become quite a business this season, the 
run of fish having been so great that the canning fac- 
tories could not handle all the fish offered. Never were 
But the natives soon 


found out a thing or two, and after the canneries ceased 


the fish so plenty or so cheap. 


buying, the fish were taken to the ice factory at What- 
com, and as the Inca (so says the legend) heaped a 
chamber with gold to secure his liberty, so are the na- 
tives heaping high the cold storage rooms in the city 
with the fat and red-blooded silver salmon to secure 
their winter’s provisions. On the platform of the long 
wharf at all hours of the day, during October, were huge 
stacks of these magnificent fish, ranging in weight from 
These were gutted and packed in 
the tin cans in which the ice is made, and then taken to 
the freezing room. Here they remained twenty-four 
When taken out, the fish were as hard as 
a rock, and frozen into bundles. They were then 
pitched into a wheelbarrow and taken to a cold room, 


where they will remain until marketed during the win- 


six to ten pounds. 


hours. 


ter. In tossing them into a wheelbarrow very often a 
frozen tail or head was broken off, showing the brittle- 
Many thousands of fish have been 
These fish 


cost 1% cents per pound, and will be sold in the East 


ness of the freeze. 
corded away, or say, twenty to thirty tons. 


at the price of the choicest steaks, netting a handsome 
profit. 


Ick is all but indispensable to the dairy man for 
bringing his milk and cream to, and keeping them at, the 
proper temperature; and every truly successful dairy is 
provided with an ice house (or should be) of a size in 
proportion to the business done by the dairy. For dairy 
purposes the ice house is comparatively inexpensive,and 
may be built on lines proposed heretofore in Ick anp 
REFRIGERATION. It might be suggested, in addition, 
that ice should be cut and put up only in freezing 
weather. 
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ICE V. MECHANICAL REFRIGERATION. 


SOME REMARKS ON THE PROBLEM OF REFRIGERATION AS PROPOSED 


BY MR. BEEMER IN THE OCTOBER ISSUE—THE MECHAN- 


ICAL SIDE OF THE CASE. 


By CORRESPONDENTS. 





u¥( TE have received from our cor- 
respondents, as below, some 
remarks on the problem of re- 
frigeration by ice or mechani- 
cal means, in relation to the 
difficulty of securing a dry as 
well as co/d air in cold storage 
houses. This topic is one of 
the very highest importance to 
cold storage managers, and 
Ice AND REFRIGERATION gives 
the views of Mr. Gay and of the 
Hercules Iron Works in full, 
as well as those of Mr. J. K. Kilbourn, in the hope 
of eliciting thereby still further discussion of the prob- 
lem. Every reader is invited to take part in the dis- 
cussion, in order to bring out every fact that may 
tend to develop the best and most economical results. 
The editor would particularly like to have the views of 
cold storage men who cool with ice, who probably have 
the greatest difficulty in securing an absolutely dry at- 
mosphere in cooling rooms. 
THE RESULTS OF PRACTICAL EXPERIENCE. 

Referring to the question proposed by Mr. Beemer 
(October issue, page 211), and his premises—that in 
mechanical refrigeration, ‘‘the pipes, being intensely cold, 
act for a time as condensers, gathering the moisture in 
the room into frost and ice upon their surface”; and 
further, that when a certain thickness of frost and ice is 
accumulated on the pipes ‘‘ their power to freeze moist- 
ure out of the room seems to cease,’”’—I would suggest 
that the volume of ice accumulated in a given period 
after the brine or ammonia has been ‘‘turned on” will 
be found in nearly all cases to be proportional to the 
amount of warm and moisture-laden air admitted from 
the outside. The remedy lies in simply arranging 
rooms so that in putting in or taking out goods, or in 
entering the rooms for any purpose, the cooled rooms 
are not subject to drafts of air from outside. Cooling 
rooms should open into a tight hallway, the outside door 
of which should be closed when the room doors are open. 
From personal experience, I can say that a room prop- 
erly insulated and well piped can be kept perfectly dry 
for eighteen months to two years where care is exercised 
about excluding outside, moisture-laden air. 

There are a few instances in which moisture is given 
off in large quantities by the contents of a room, nota- 
bly so in case of fermenting rooms of breweries, or 
rooms used for cooling liquids of any nature in open 
vessels, but for all practical purposes of general cold 
storage there is but very little moisture taken up from 
the material kept in store. 

The amount of ice that can safely be carried on pipe 
surfaces without tendency to drip, will average one-fourth 
pound of ice per cubic foot of room space, and this gives 
a great many complete changes of air in a room, without 
bringing in sufficient moisture to overload the cooling 
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However, all cold storage piping should 
have drip troughs and gutters, so that when the frost is 


pipes with ice. 


to be removed from pipes by shutting the coils off, the 
water may be carried out of the rooms completely. 

The tendency to realize the conditions premised and 
argued by Mr. Beemer is undeniable, but the tendency 
can be so checked and regulated as to remove all objec- 


M. Gay. 


tionable results. GC: 


THE VIEWS OF REFRIGERATING MACHINE MAKERS. 


The editor of Ick aNpD REFRIGERATION asked, among 
others, the Hercules Iron Works to give us their views 
The 
‘‘Hercules’’ people expressed themselves as follows : 


Mr. 


room held above freezing point, and that where a room 


upon the question raised by Mr. D. B. Beemer. 
Beemer acknowledges that he only refers to a 


is below freezing, the moisture complained of will nec- 
essarily be frozen out. 

There are very few proprietors of cold storages who 
will devote themselves entirely to the care of provisions, 
etc., that can be held at a temperature above freezing. 
Most cold storage depots will be provided with such 
complete facilities for work that any and all required 
temperatures can be given. Some articles require a 
temperature above freezing, others below, and the tem- 
perature must be varied to suit the varied conditions of 
the goods stored. Meats with a coarse fiber do not re- 
quire so low a temperature as those of a finer fiber, and, 
as Mr. Beemer shows, eggs and such like produce must 
be kept at 34° to35° F. So that it is an absolute essen- 
tial in the modern cold storage that it shall be capable 
of so adjusting its temperatures in different chambers as 
to give the specific amount of cold which experience has 
demonstrated each specific article needs to best preserve 
it. This essential none of the natural ice systems pro- 
vides for. Where the ice is stored in bulk overhead, or 
even where side tanks are used, as Mr. Beemer says, it 
is seldom that a cold temperature can be maintained 
much lower than 40° F. But in the mechanical refrig- 


eration system it may be 40°, 30°, 20° 


, 10°, or even zero, 
The temperature is under the absolute con- 
trol of the operator. This fact will at once settle the 
question in the mind of any thinking person who desires 
to utilize cold storage for a variety of articles where vari- 
ous temperatures are required. 

As for a steady temperature, above freezing, ice can 
be use to advantage, as Mr. Beemer has used it, by 
introducing the appliances to remove the moisture from 
And 
when Mr. Beemer makes the supposition that in the 
mechanical cold system the power of the coils to con- 
dense the moisture of the room becomes impaired in a 
short time after using, he overlooks the following facts, 
and also shows that he is not familiar with the working 
of such plants as the ‘‘ Hercules.”’ 


if required. 


the atmosphere caused by the melting of the ice. 


Where ice is used, the ice itself in melting gives out 
a large proportion of moisture, in addition to that thrown 
off by the articles stored. Thus is a constant, never 
ceasing stream of moisture given to the atmosphere just 
so long as there is ice to be melted. 

But in the mechanical system, the only amount of 
moisture to be absorbed is the trifling amount given out 
by the stored articles themselves, and with an ordinary 


amount of pipe, absolute dryness is thereby assured. 
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Ice has a limited amount of efficiency, beyond which 
it is incapabie of working. Suppose, for instance, a 
storage cooled with ice, containing 1,000 cases of eggs. 
The ice may successfully perform its work on this num- 
ber, though it will be necessary, as Mr. Beemer has 
found it, 


moisture. 


to have the extra condensers to remove the 
But the chamber has capacity enough for 
another 1,000 cases, and these are also stored. It will 
at once be apparent that 2,000 cases will necessarily 
require more cold than 1,000, and also more moisture- 
condensing is twice the amount of 
caloric, and twice the amount of moisture given out. 
The result would be—in the ice system—that as soon 
as the surfaces of the ice tanks had condensed all 
the moisture they were able to contain, the unabsorbed 
moisture would collect on the tanks and drip therefrom 
on the floor, or be taken up by the atmosphere, and 
thus produce conditions absolutely ruinous to the eggs 
or other materials stored. And if the caloric given off 
exceeds the heat-absorbing power of the ice, there would 
be a corresponding rise in temperature, which would 
spoil the eggs. 


ower, for there 


And there is absolutely no remedy for 
these things in the ice system, except through the en- 
largement or duplicating of the ice tanks. And, further- 
more, without the extra apphances that would accom- 
plish the drying of the atmosphere, the rooms cooled 
with ice must of necessity contain so much moisture as 
to mold and ruin all produce stored therein. 

But in the mechanical refrigeration system all the 
extra heat—no matter how great—and all the extra 
moisture given out by the additional 1,000 cases, would 
be as easily absorbed as that given out of the first 1,000, 
and so long as the capacity of the machine was duly 
proportioned to the amount of work to be done, there 
would be no limit to the condensing power of the coils 
For, as soon as the coils are sufficient- 
ly coated with frost, the refrigerating medium is shut off 
from one set of coils, and allowed to flow into another. 
As soon as the cold agent ceases to cool the pipes the 


of the machine. 


frost liquefies and is conveyed immediately away, when 
they are ready to begin afresh their work of condensing 
the moisture out of the atmosphere. 

We have taken many contracts to supply dry cold 
storage at any temperature, and the Hercules machine 
has not only never failed to perform its guarantee, but 
has so fulfilled the terms of the contract as to receive 
the warmest commendations from our patrons. 


DRYING AIR IN COOLING ROOMS. 

In an article by D. B. Beemer in the October num- 
ber of Ick anpD REFRIGERATION, he raises the question 
as to the comparative dryness as between rooms cooled 
by ice and by ‘‘ artificial cold.” 

To this question I beg to say, that air can be dried 
either with ice or by mechanical refrigeratjon to the 
point of saturation at a given temperature, but this is 
the extreme limit possible by either method. 

To make this clear, | would further remark, that a 
cubic foot of saturated air, at a temperature of, say, 100° 
Fahrenheit, holds in sclution 19.84 grains of aqueous 
vapor. Cool this foot of air to 50°, and 15.74 grains of 
this vapor will be lberated. If cooled to 40°, 16.98 
If cooled to 30°, 17.87 grains, 
leaving only 1.97 grains in solution. 
good throughout all stages of temperature. 


grains will be set free. 
This process holds 
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Drying the air is accomplished by separating this 
floating vapor from the air, and either removing or con- 
gealing it. Separation is effected either by bringing the 
air in contact with ice; with cold metallic surface (brine 
pipes, for instance); by passing it through several layers 
of fine mesh wire cloth, or by forced contact with water 
having a temperature below that of the cold air. A 
metallic surface having a constant temperature below 
freezing will congeal this moisture, and a light frost will 
form on the metal surface. If this surface has a variable 
temperature, both below and above freezing point, then 


the surface will be gradually coated with ice. 


In either 
case, when the air is once dried, there will be no further 
accumulation of frost or ice until fresh air has been in- 
troduced. 

Air cooled by ice alone cannot be cooled below 32°, 
and at this point there would be little or no circulation 
over the ice, or over the metallic surface cooled by the 
ice. Moreover, every fluctuation of temperature would 
cause dripping from the pipes. With 
desired temperature 


mechanical re- 


frigeration, any can be main- 


tained in the rooms, with a constant temperature below 


freezing within the cooling pipes. This lower tempera- 


ture of the pipes induces a circulation of the air, and, 
consequently, a more complete deposit of the floating 
moisture in the air. 

From this recital of the process of air drying in cold 
storage rooms, it will be seen that air can be dried by 
ice within a limited range of temperature, but in no re- 
spect has it any advantage over mechanical refrigeration. 
Moreover, with mechanical refrigeration one may have 
perfect control of any temperature above zero of the 
Fahrenheit scale as dry as it is possible to get it, except 


by chemical absorption. J. K. Kirgourn. 


RAILWAY REFRIGERATION NOTES. 


—The Santa Fe Railway Co. is making preparations to 

develop the business of raising early vegetables 1n California for 
the Chicago market. It is expected soon to send from Los 
Angeles solid vegetable trains through on the same time as 
passenger trains. It is estimated that Chicago can consume 
and distribute 109 cars of vegetables daily. 
The California Dairymen’s Union are making extensive 
preparations for supplying eastern trade with fancy, fresh but- 
ter and cheese this coming season. They anticipate large orders 
from that source during the winter months, say from January to 
May, when full-flavored grass goods are not obtainable in that 
part of the country. None but the choicest goods, that will 
stand long distance shipment, will be forwarded. An ash tub 
package will be used. 


A car of fresh fish from the Pacific was recently re- 
ceived at Toronto, chiefly halibut and salmon. The C. P. R.R. 
seems bent on giving a series of surprises. Certainly a dish of 
Pacific fish on Ontario tables will cause both astonishment and 
pleasure. Itis one of the oddities of fact that as a rule the 
near one gets to the sea the worse is the supply of fish. Price 
rules everything salable, and there the higher prices obtain- 
able at distant points bring better supplies than can be had in 
sight of the fishermen’s boats. So it 1s in this case, in Toronto 
and other western cities the demand is so very large for halibut 
and salmon, that the British Columbia Fishing Co. has opened 
up a trade there, and talk of loading a car daily for the East. 


——The St. Louis Globe-Democrat says: ‘‘The Mobile & 
Ohio Railroad Co. has put in service a line of improved ventila- 
ted refrigerator cars designed expressly for their service for 
transporting tropical fruits, strawberries and other delicate 
fruits and vegetables, also perishable merchandise of all descrip- 
tions. All the improvements are covered by patents. The car 
has ventilated end doors that may be partly ventilated or the 
insulated doors may be shifted clear ef the openings, same as 
the side doors. The car may be loaded and given as much ven- 
tilation as required, and should there be an atmospheric change 
that would endanger the goods by frost, the doors may be sealed 
absolutely water tight, if necessary, without breaking the seals 
on the car. This is an important consideration that cannot be 
overlooked when goods are consigned from a hot to a cold cli- 
mate, or vice versa, and at the same time it allows the shippers 
to regulate the temperature and ventilation to suit their own 
ideas.” 








TRADE CORRESPONDENCE. 


(The publishers of Ice AND REFRIGERATION do not hold themselves 
responsible for the opinions expressed by correspondents on any topic; but 
these columns are at all times open for the discussion of subjects of inter- 
est to the trade. Our readers are cordially invited to contribute to this de- 
partment by giving their views on questions propounded, or by suggesting 
original topics for trade discussion, or notes on the condition of trade in 
their section of the country. Anonymous letters will receive no atten- 
tion whatever.—Eb.} 


FROM COLORADO SPRINGS. 


To the Editor: At your suggestion in the last number of 
your excellent journal, I will try to give you a few points on 
trade from this point. There is one artificial ice plant, 20 tons 
capacity, in this place, which looks to me like a poor invest- 
ment, where we have an abundance of fine, pure mountain ice ; 
and the trade of this place does not need much over 2,000 tons 
a year. 

’ The trade in natural ice this year has been light, and prices 
low, for two reasons. First, our railroads running into Texas 
agreed on freight rates to common points in Texas at $15 
a car higher than last year, and made common points away this 
side of Fort Worth, Tex., which enabled St. Louis and the 
northern trade to have the advantage; second, most of the 
summer in Texas was remarkably cool, which shortened the 
season, as well as the trade. 

Our storage capacity of ice houses is 15,000 tons ; besides, 
we fill houses or load direct on cars in winter for the trade ; and 
have the latest improved machinery for handling ice cheaply. 

The ice trade in Denver and Pueblo is very much cut, and 
not much can be made at present prices. 

Here is a question for your scientific readers: ‘‘ Why does 
artificial ice freeze in globules, or like hail, while nature freezes 
ice in hexagonal forms from top to bottom, as will be seen when 
both are melted in the sun, or otherwise ?” 

CascavE IcE Co. 


FROM PORTLAND, OREGON. 


Portland, Ore., is well supplied with ice factories, hay- 
ing three on the west side of the river and two on the east side; 
but at present only two are running. The plant at Second and 
Main streets still continues to turn out its fourteen tons and 
upward per day. The Boyle machine at Seventeenth and U 
streets isa ‘‘dandy.” This machine was started up on February 
t last, and has made the continuous run of nine months withouta 
five-minute stoppage or twenty-five cents for repairs, and is 
now running day and night. This plant was built for a 1o- 
ton capacity, but after it fell into the hands of the P. A. Ice 
Co., with W. H. Harris as general manager and W. B. Bushnell, 
president, with assistance of W. E. Harris, the present mechan- 
ical engineer of the company, the plant has, ever since the 
change was made, turned out her 144% tons of beautiful, clear 
ice. This company has just finished putting in a cold room for 
storing ice, usingin its cooling coils direct expansion from the 
ammonia condenser. ; 

The two machines on the East side areidle, the demand for 
ice not being sufficient to warrant keeping them running. 

W. B. Bushnell is now drawing plans for an immense fac- 
tory at Spokane Falls, to be run with water power. 

The Northwest Cold Storage and Ice Co.are doing well. Their 
rooms are well filled with fish and game, etc. Mr. McGuire, the 
superintendent,and W. P. Fought,the chief engineer,are gentle- 
manly good fellows, and their machinery is in good hands. 

We allappreciate Ice aND REFRIGERATION, and snatch it 
greedily from the mail man when we see he has it in hand. 


Wie gE: 


MINOR LEGAL MATTERS. 


On November 12, the creditors of the Chester Ice Co. 

petitioned Judge Clayton to appoint a receiver to wind up its 
affairs. 

—In the case of Dr. Malone v. the Knickerbocker Ice Co. 

a suit brought at Milwaukee to collect a bill for surgical at- 





tendance upon an employe of the company—the jury disagreed 
November 3. 

—The Richmond Ice Machine Co. is over with its finan- 
cial troubles, and will resume business on a solid financial foot- 
ing, a large amount of new stock having been paid for in cash, 
and the company re-organized. 


The Arctic Ice Machine Manufacturing Co., of Cleve- 
land, Ohio, filed a cross-petition and counter-claim November 5, 
in the suit brought against them by the Forest City Ice Co. They 
ask for $30,000 pay for an ice machine made for the plaintiffs, 
which they refused to accept. 

—James Nicholas, manager of the Knickerbocker Ice Co., 
of New York, was fatally shot by Policeman Barnes, October 
30, while the latter was carelessly handling a pistol in the com- 
yany’s office in Thirteenth avenue. Nicholas was taken to St. 
Vincent's hospital and the policeman was arrested and when 
arraigned later was paroled in the custody of an officer to await 
the result of the inquest. : 
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The creditors of the Chattanooga Ice and Bottling Co. 
have agreed to an extension of time for the payment of unse- 
cured creditors, and the company will at once resume business. 
The company is in good shape as to resources, and were only 
actually in temporary embarrassment, their real estate alone 
being estimated at $60,000 to $70,000, and entire debts only $69,- 
ooo. The profits last year were $21,000. 

—Judge Ingraham, New York, on October 30, granted an 
injunction restraining Fred W. Wolf, president of the New York 
Ice and Cold Storage Co. from removing the machinery from 
the concern’s plant at 207 Fulton street, which has been supply- 
ing refrigerated air to Washington Market. The order was 
granted on application of A. E. Kein and E. C. Donnell, two of 
the stockholders. The receiver, Chas. S. Warner, is now in 
possession of the plant. 


—The Mountain Ice and Cold Storage Co.. of Salt Lake 
City, has brought suit against the city of Salt Lake and Water- 
master Harvey, asking for a perpetual injunction to restrain the 
city from diverting a stream of water from the company’s lands. 
The company has constructed reservoirs on their land, fed by 
the creek in question, from which they have for a long time cut 
their ice. the diversion of the water, the company claims, 
would injure and destroy their business. 


— Suit for $50,000 damages was begun in the Cook Co., 
Ill., circuit court by the Western Refrigerating Co., of Chicago, 
against the American Casualty Insurance and Casualty Co., of 
Baltimore. An interesting question will be raised at the trial. 
January 29 last, the building and contents of plaintiff at 231 
Michigan street were entirely destroyed by fire. All the 
straight fire insurance was paid up, but plaintiff held a pol- 
icy for $40,000 with the defendant company, which is disputed. 
It involves a construction of the wording of the policy and the 
terms of the risk. It is an accident policy, and a clause insures 
against loss or damage caused by accident. The question is 
whether that clause covers the loss by fire of plaintiff ’s prop- 
erty. The defendant does not deny the loss, but maintains that 
under the policy no recovery can be had. 


——On November 19, Theo. Burkhard filed a bill in the circuit 
court at Chicago, asking for the appointment of a receiver for 
the Chicago Cold Storage Exchange, and to wind up the busi- 
ness of the company. Mr. Burkhard owns 449 shares of stock, 
and claims the company is insolvent. The petition was denied 
by the court, Judge Collins, on the ground that it appears that 
the company has been reorganized and is now ina position to 
pay all its debts, to finish the erection of its plant and to con- 
tinue its business as originally designed. The company was or- 
ganized with a capital stock of $3,000,000. E. G. W. Rietz was 
the president. Two sections of the proposed buildings have 
been erected, and alterations have been made in the old buildings 
ata cost of $500,000. The sections now in course of erection, and 
those already completed, will represent an outlay+of $1,000,000, 
On account of these large expenditures the company has been 
pressed for money during the last month, and some time ago the 
larger creditors and stockholders attempted an entire reorgani- 
zation for the purpose of placing the company on a satisfactory 
financial basis, so as to complete the buildings and plans. The 
reorganization has been accomplished, and George A. Moulton, 
president of the Pioneer Fireproof Const. Co., is at the head 
of the reorganized syndicate, and the affairs of the concern will 
go on without serious interruption. The capital stock is to be 
reduced from $3,000,000 to $1,000,000, half of which will be com- 
mon and half preferred. The money is all pledged for the reor- 
ganization project, coming largely from persons heretofore out- 
side of the company, but said to be among the strongest people 
in Chicago. The $1,000,000 of bonds which were authorized to 
be issued but were never sold will be canceled. The consent 
of all the old stockholders and others concerned to the reorgani- 
zation has been secured. The company’s affairs will hereafter 
be under the new management, and it 1s believed that the Cold 
Storage Exchange will be in a position to start in business with 
its new houses by the first of May. Two sections, constituting 
one big structure, are already nearly completed, and work on 
them will be pushed forward rapidly. There has been a contest 
among the stockholders as to the management of the business, 
but it appears that the stronger elements have triumphed. 





The Rockport Ice Co., Rockport, Me., during the last 
week of October loaded the schooner Oliver Pecker with ice for 
Demerara. She is the largest three-masted schooner on the 
coast, and a fine vessel inevery way. She had arrived from 
Boston under command of Capt. A. J. Hall. Her lower hold 
was filled with ice and twenty-five tons of cabbage. After load- 
ing she towed to Portland, Me., where she took a general cargo 
between decks, and a deck load of sheep, and then sailed for 
Demerara. 





Owing to a demand made on the Knickerbocker Ice Co. 
of Chicago, by the owner of riparian rights at Fowler lake, 
Oconomowoc, Wis., for heavy royalties, that company, -it is 
reported at Oconomowoc, has decided to abandon that ice field 
this winter and seek other territory. During the past two years 
the company has hauled about 6,000 cars oPicé from Oconomo- 
woc to Chicago, and after June 1 last, during the season, they 
hauled a train of ice to Chicago daily from this field. The com- 
pany is looking up a site for houses at Oshkosh. 
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SOME GOOD WORDS. 


Readers of Ick AND REFRIGERATION, who have lately 
taken pains to express in writing their appreciation of 


this journal will please accept this acknowledgment of 


their favor. Chief among such kindly greetings are the 


following: 


(S. Baivey, Jr., Secretary and Treasurer UNION Ice MEG. Co.,, Pittsburgh.]} 

We are very much pleased with your journal. We wish 
you every success in the good work. 

[CHARLES F. DupLEy, Abington, Mass.| 

Inclosed_ find $2 for subscription to IcE AND REFRIGERATION, 
Although a dealer in natural ice, I am very much interested in 
the manufacture of ice, and in refrigeration. I feel sure that 
your paper is, and will continue to be, a success. Consider me 
a life-long subscriber. 


[P. Mrnor, Phoenix, Arizona.] 

Inclosed find $4 for two years, subscription to IcE anp 
REFRIGERATION. It is along felt want in our business, and I 
am well pleased with it. 

[GEORGE RETTIG & Son, HyGetra Ice Co., Norfolk, Va.] 

We think no one running an ice plant can afford to do busi- 
ness without your valuable paper. 

(J. L. Crark, M. E, Pittsburgh, Pa.) 

Enter my name as a subscriber for IcE aND REFRIGERATION. 
I consider it one of the best journals published for the practical 
man, and its future will be the development of better results 
in engineering and factory practice. : 

{[J. S. Doax, Yoakum, Texas.] 

Inclosed find subscription order. I have shown your Ice 

AND REFRIGERATION to several, and they all speak highly of it. 


THE ROMANTIC TALE OF THE ICE MAN. 


The ubiquitous reporter in a salt water town has told 
the tale of the ice wagon man, which, developed by the pro- 
lific pen of a Howells, might form the basis of an all-winter 
serial, but which, in the hands of the prosaic reporter is 
handed down to posterity as a cameo addendum to 
McAllister’s ‘‘ Society as I have Found It ”—at the back 
door. 

Charles, the ice wagon’s treasurer, was poor; but ‘‘ he 
loved,” and love in some men develops an ‘‘ Eli” tem- 
perament. He therefore cast his eye about him (figur- 
atively speaking, of course), and having mastered the 
‘*2:30 list” of millionaires in that same salt water town, 
and the ‘‘tips” in the 12 o’clock editions, decided 
on breaking the record at a single dash by linking his 
fortunes with the frosty but ‘‘get-some” ice wagon; and 
having a ‘‘pull,” he secured a gilt-edged route in a 
** swell” district, and proceeded to work it for all it was 
worth, until the end of the season, when the ice wagons 
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should cease from rumbling and the driver counts his 
pelf. 


district of Charles’ route all too soon—yjust as, in fact, 


The Manitoba zephyrs, however, struck the swell 


, 


he had really trained down to the “ get there” 2:30 gait 
of the ice delivery industry in a salt water town,and at the 
end of three weeks there was a killing frost, the snap col- 
lapsed and Charles went for to be a contractor on the rug- 
ged hills of the Green Mountain state. He was a true 
‘¢ Eli,” however, and he knew a good thing when he saw 
it,even without a diagram, for it appears that on the mag- 
nificent salary of $12 per week he had managed to plant 
$160 in the ‘* Spar” bank as the reward of his honest toil 
and commendable thrift. 

In an evil hour, however, he met the’ “Serpent.” 
For prior to leaving the salt water town, Charles turned 
over his bank book to the friend of his bosom (who was 
not the treasurer of an ice wagon, however), and hied 
himself to the wilds of Vermont, where he waited long 
and hard for the letter that never came with a remit- 
tance. Finally he humped himself back to that salt 
water town. He wanted to get married, and he needed 
that $160, for he had found thata 2:30 gait at amassing 
riches contracting on the bleak granite hills is less easily 
reached than by managing the finances of an ice wagon 
at the back doors of the granite palaces on an up-town 
But when he demanded the funds from the 
‘« Serpent,” the latter refused to disgorge, and Charles 
was forced to hire a lawyer to bruise the ‘‘Serpent’s” 


head. 


Now, while Charles, as the financial man of an ice 


avenue. 


wagon, at $12 a week, needed no diagram to figure out 
a net profit of $160 in three weeks, it was necessary to 
at least explain the modus oferandi when he undertook to 
squeeze the said net profits out of the belly of the Ser- 
pent on the trial before his honor the civil judge, for the 
Serpent defendant asserted that a part of the money 
in bank, which Charles claimed as his own, really be- 
longed to the ice company. He had not turned it over 
to the ice company, but let that pass. The bruising of 
the Serpent’s head, therefore, drew forth into the garish 
light of day some facts of interest to the student of the 
biology of the ice man, which Puck, from time to time, 
has delighted to picture for the edification of the unscien- 
tific but sympathetically interested ‘‘ general reader.”’ 

When, therefore, the Serpent put the manager of the 
ice company on the witness stand to rebut Charles’ 
statement, that the money belonged to him and that he 
had earned it while in the employ of the ice company, and 
the manager said that Charles had been in the employ 
of the company three weeks, the statement did not fall 
with a d-ll, s-ck-n-ng th-d, like the returns of the prohi- 
bition vote in the late election, but, rather, it flashed 
like the comet-tail of a Napoleon of finance, relating 
his experience. The balance of the “inquisition” was 
somewhat as follows: 


‘“Ts it usual for an ice wagon driver to earn $160 in three 
weeks at his business?” 

Mr. Manager began to get uncomfortable, and to look 
around for a cake of ice tosit on. ‘‘I don’t know,” he said. 

‘Now, Mr. Manager, can you give the court an idea of how 
the defendant could have earned that sum in such a short 
time ?” 

The witness opened and shut his mouth, but said nothing. 

‘What are a driver’s wages?” persisted the lawyer. 

‘* Twelve dollars a week.” 

‘*That’s pretty good work to save $160 out of such wages 
for that length of time, isn’t it?” 
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No answer, save an appealing glance from the witness, who 
longed for a cave of gloom. 

‘Now, Mr. Manager, please explain how the plaintiff got so 
much money out of his business,” went on the lawyer. 

Thus adjured, the manager took a troche, and, seeing no 
escape for himself, reluctantly told his little story. 

‘* The company,” he said, ‘‘assigns a route to every driver, 
gives a certain amount of ice and a list of those to whom it is to 
be delivered. Appended to this list is the amount of cash he 
must turn over to the company. Here the company’s concern 
ends. Ifthe driver brings back the required amount of money 
no questions are asked.” 

“Ah!” said thelawyer. ‘* Then if the driver doesn’t deliver 
as much as he should to his regular customers the company 
doesn’t care a snap?” 

‘No.” 

‘* And if he wants to sell a forty-pound chunk of ice for fifty 
pounds the company hasn’t a word to say?” 

"No? 

‘‘And if, after cheating all his regular customers, he sells 
the surplus ice to private customers of his own, and pockets the 
cash, still the company lets him do it?” 

ee WieSa 

“Sort of a ‘public-be-damned’ arrangement, isn’t it, Mr. 
Manager?” 

No sound from the witness. 

‘*That will do.” 


Judgment for $110, which was the $160 claimed, less 
$50 allowed the Serpent for expenses incurred in un- 
dertaking the business of pocketing Charles’ money for 
Charles returned to the granite hills 
with his recovered money, and the marriage was sol- 


a year and a day. 
emnized without delay. The civil judge received a 
special invitation to attend the ceremony, and the public, 
who had paid the fiddler in advance, leaned up against 
the front fence and peered through the windows, while 
And that was the end 


. 


the band played ‘‘Annie Laurie.’ 
of that. 
MORAL. 

When an ice company runs its business for the mu- 
tual benefit of the company and the driver of the deliv- 
ery wagon, and the public is not in it, it ought not to 
complain if such methods and winking at the short 
weights of its drivers ‘‘do find it out” and give it a no- 
toriety that no strictly honest man in the ice trade can 
feel is like unto a pearl of great price. The old saw, 
‘*Honesty is the best policy,” is not founded on a very 
keen sense of true honesty, but ‘‘it goes’’ in business— 
even the ice business in a salt water town! 


HARVEST FIELDS. 

While Ick anp REFRIGERATION does not feel that 
nervous apprehension about the impurity of ice, which is 
the nightmare of some very good people, especially those 
sheep-like followers of the professional prophets of ca- 
lamity,who are always hyper-critical, and their followers 
always more scared than hurt by every sort of new ter- 
ror that forges to the front ; nevertheless, there are cer- 
tain elements of truth in the present war upon ice cut 
from polluted sources which the trade must bear in mind 
in order to avoid trouble in the future. Right or wrong, 
this question of purity has come to the front, and will 
stay there just so long as appearances favor the ‘‘ calam- 
ity-ites.”’ 

The element of truth which lies at the bottom of the 
crusade against impure ice is the undeniable fact that 
ice, and still more than ice, drinking water, may be con- 


taminated by the sewage of towns and cities when 
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emptied into streams from points above which the sup- 
plies of potable water and ice are obtained. 

The old theory that water polluted by sewage would 
purify itself in a running stream by contact with air, is, 
in a measure true, but only in a measure; as has been 
shown by the frequent analyses of Chicago river water 
(a mixture of sewage and lake water) pumped into the 
Illinois and Michigan canal, and thence conducted to the 
Desplaines at Joliet, and thence into the Illinois. The 
purification is very slow; and this is true of all streams 
so polluted. Commenting on analyses of Chicago river 
water, made at several times and places, Prof. Wm. P. 
Mason, of Rensselaer Polytechnic Institute, Troy, N. Y., 
(see Journal of Franklin Institute, November, 1891), says: 
‘«T have long been of the opinion that what may be very 
true for dilute sewage, does not hold good as we ap- 
My expe- 
rience with the waters of large streams contaminated 


* 


proach the limit of potable water. * * 


with city sewage, for instance, the Hudson river, is that 
It is so true that the 
water of Illinois river at Ottawa, nearly 100 miles by 
river, from Chicago’s sewers, not only discloses by anal- 
ysis the impurities of the contaminating sewage, but 
shows these very impurities on the surface of the water 
itself ; they also appear at Peoria, nearly as many miles 


self-purification is very slow.” 


further on. This isan extreme case, but it upsets the old 
theory. These impurities are even more potent when 
the streams are covered with ice, which prevents the pu- 
rifying action of the atmosphere, the writer having en- 
countered at ‘‘air holes’’ in the ice on Illinois river, sew- 
age fumes as ‘‘ fragrant” ninety miles from Chicago, as 
they were at the pumps at Bridgeport; while Dr. Craig, 
of Albany, N. Y., has said that at Van Wies’ point, four 
miles below that city, the laborers cutting ice for the 
great ice houses had typhoid fever break out among 
them during January, having used river water for drink- 
ing purposes. 

It is undoubtedly true, as shown by the Massachu- 
setts Board of Health report on ice (IcE AND REFRIGER- 
ATION for August), that all the impurities of the water do 
not appear in the ice frozen from that water, except 
under certain conditions, as when water overflows the 
ice; and that, as Dr. Prudden says, ‘‘It is very few of 
the bacteria which can cause harm to man,’’—except the 
typhoid fever; nevertheless ice frozen from such water 
may be more or less impure. And whether much or 
little matters not if once the public makes up its mind 
that it is impure even to a slight degree, and the dealer 
who cuts or handles it may be forced into a very un- 
pleasant position, or suffer loss of trade by reason of 
such prejudice. 

Ick AND REFRIGERATION, therefore, would advise all 
dealers to be even more careful than usual in their cut- 
ting fields. Many lucrative fields on such streams have 
already been abandoned, as at Peru, Ill., on Illinois 
river; at Rimmon pond, Naugatuck river, Connecticut, 
which used to send ice to Bridgeport, and others. To 
avoid ‘‘even the appearance of evil,’ is good counsel to 
accept at this juncture, when both theorists and prac- 
tical scientists are sounding the cry of alarm. 


‘*T PEEL like a cake of ice this morning,” she is re- 
ported to say in //arper’s Basar; to which he replied: 
‘*That’s good. Perhaps when the sun comes out you 
will be in a melting mood.” 
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ANSWERS TO CORRESPONDENTS. 


TO MEASURE THE QUANTITY OF 


DUCE—BEST LUMBER FOR ICE 


ICE A COMPRESSOR WILL PRO- 
HOUSES—BEST ICE PACK- 
ING MATERIAL—CRITICAL TEMPERATURE—MIXING 
BRINE SOLUTIONS—TO ASCERTAIN PRIMING 
—WEIGHT OF WATER AND AIR. 


[This department of Ice AND REFRIGERATION will be conducted for 
the benefit of the trade generally, as well as individuals, and all competent 
inquiries will be given timely and proper attention, precedence in all cases 
being given to such questions as are of general rather than of individual in 
terest —Ep.] 


To the Editor: Will you kindly answer the following ques- 
tions in IcE AND REFRIGERATION: How do you figure how much 
ice a given size compressor will produce, say a compressor 1 foot 
dia., 2-foot stroke, 70 revolutions per minute? Is it safe to fig- 
ure it on a basis of 1 lb. of anhydrous ammonia equals 4 lbs. of 
ice, and rt lb. of ammonia equals 21 cubic ft., or 514 cubic tent: 
gas equals r lb. of ice? Do you allow any percentage for loss? 


lie eucye 
ANswerR.—Supposing the above measurements to re- 


fer to a double-acting compressor (the number of revo- 
lutions is rather great), then 


12 X 3,145 X 2 X 140 X 60 
= 73,200 CU, ft. 
a 

of ammoniacal vapor can be taken into the compressor 
per hour; supposing, further, the pressure in vaporizer to 
be 55.2, then 5 cu. ft. of vapor are equal to 1 1b. of anhy- 
drous ammonia; and as the latent heat of evaporation 1s 
540 calories per pound of ammonia, the refrigeration 
produced is 


13,200 X 540 , 
ae — = 1,425,600 calories. 





5 
Add to this about 10 per cent contributed by the work 
of the compressor, which makes the total refrigeration 
1,568,160 calories. which is equivalent to 


1,508, 160 


142 
In other words, this is to say that the refrigeration 
that can be produced by such a machine is equivalent to 
the refrigeration that can be produced by so many 
pounds of ice being at the temperature on, Bao ARN. ARave 
question as to how much ice can be produced by such a 





= 11,043 lbs. of ice. 


machine is a different one, depending on various circum- 
stances, such as temperature of the water and of the ice 
produced, etc. Under certain circumstances 1t may not 
exceed one-half of the above 
amount, in which case the actual ice producing capacity 
would not exceed some 6,000 lbs. per hour. 


From the above figures it does 


so-called theoretical 
So much 
as to the last question. 
indeed appear (and this can also be shown in a different 
way) that the evaporation of 1 lb. of ammonia produces 
a refrigeration equivalent to that of about 4 lbs. of ice, 
and this is, we presume, what you meant by the closing 
remark of your inquiry. But of course in assuming this, 
a corresponding reduction has to be made when the act- 

ual production of ice is had in view. 
To the Editor: Which is the best lumber to use in the con- 


struction of an ice house, white pine or yellow pine; and what 
material is best for covering ice in the ice house in summer, 


sawdust or hay ? ‘eeebl: 
Answer.—For the building of an ice house, white 
pine would be preferable if the insulating capacity were 
the only point to be considered ; but as it is more porous 
than yellow pine, and consequently more prone to absorb 
moisture, whereby its isolating power, as well as its du- 
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rability, is greatly impaired, the yellow would probably 
prove to be preferable in the end. As regards the cov- 
ering of ice, hay is preferable to sawdust, as its heat 
conducting power is less than that of sawdust. 

To the Editor; We wish to commence soon packing 4,000 
tons of ice, and would like to know the best way of doing it. 
Last winter we put away 4,800 tons, which adhered so that our 
loss in taking out last summer was almost one-third. 

SEL DRE. CO. 

ANSWER.—The usual Hudson river method of pack- 
ing away ice is to lay a solid stratum at the bottom; 
then pack above by leaving a space of two or three inches 
between the edges of the cakes, breaking joints every 
few strata or tiers, by allowing the cakes to lap over the 
joints below. The top layer is solid, like the bottom. 
The whole is surrounded (between the ice and the walls 
of the house) with sawdust, well packed as the tiers of 
ice are put into the house. With good non-conducting 
walls and ventilation over the top, ice so stored should 
come out in the summer with only the usual amount of 
shrinkage. 

To the Editor: What is meant by the expression, ‘‘ critical 
temperature” of a gas? Please state in your next issue, and 
oblige. CGEreaS: 

ANSWER.—Gases can be liquefied by applying tothem a 
pressure sufficiently great ata temperature sufficiently low; 
for there is a temperature for every gas, above which it re- 
mains gaseous, no matter what the pressure is, and this 
temperature is what is called the ‘‘ critical temperature,”’ 
or ‘critical point.” 

To the Editor: Can you tell me what would be the effect of 
making a brine solution to stand a temperature of zero, using, 
say, one-half chloride of calcium, and one-half chloride of so- 
dium? My reason for asking your opinion on this point is, that 
we have a large tank of calcium brine now in use at zero, and as we 
are to erect another tank of about the same capacity, I want to 
know what the effect will be if we fill the new tank with a salt 
solution, and then mix the contents of the two tanks. We do 
not want to throw away the solution we now have, nor do we 
want to use any more calcium if we can avoid it, and the con- 
tents of the two tanks must be mixed indefinitely. J. C. M. 

ANswrr.—We see no objection to the mixing of solu- 
tions of common salt and chloride of calcium for refrig- 
erating purposes, provided both are pure, or practically 
so. If they were not, if, for instance, the solution of 
salt contained sulphate of soda, on mixing, a precipitate 
of sulphate of lime would be formed which might clog 
the pipes. Thus, as a precautionary measure, it would 
be advisable to mix the clear solution of both materials 
in a transparent vessel (glass bottle) and observing 
whether the mixed solution remains clear for some time. 
If it does not, it would hardly be advisable to mix the 
solutions as you intimate, unless you can mix them so 
as to allow the precipitate to settle and to be eliminated 
before you introduce the solution into your pipe system. 

To the Editor: We are aware that in a steam boiler more 
or less water is carried over with the steam, causing what is 
commonly called ‘‘ priming.” Is there any simple method by 
which the amount of priming can be determined? Tu. H. 

ANswER.—We know of no very simple way to do this. 
It may be ascertained by a calorimetric contrivance, by 
which the amount of heat imparted to a certain amount 
of water by means of a given amount of steam withdrawn 
Since 
the difference between the heating power of a certain 


from boiler under a certain pressure, is measured. 


amount of live steam at the observed pressure and that 
of water discharged from boiler under that pressure, can 
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be readily ascertained, the percentage of priming can be 
calculated from these facts and the above observations. 

To the Editor: Please give usin your next issue the weight 
of a cubic foot of water and the weight of a cubic foot of atmos- 
Frc W is aalire 


The weight of a cubic foot of water is 62.3 


pherical air. 





ANSWER. 
pounds ; that of a cubic foot of air, 0.081 pound. 


| Written for ICE AND REFRIGERATION, | 
PRESSURE OF AMMONIA GAS. 


AN ANSWER TO A QUERY AS TO PRESSURE OF AMMONIA GAS IN A 
RETORT UNDER CERTAIN CONDITIONS, IN ABSORPTION AND 


COMPRESSION MACHINES. 


3y H. JoHN Kress, M. E. 


To the question propounded by your correspondent 
—+‘*We would like some expert to tell us what pressure 
we can get on a retort that is one-tenth full of aqua 
ammonia (26° B.), provided it is at a temperature of 
200° F.”’—I would say that the pressure in a vessel (the 
vapor tension) is not affected by the amount of lhquid 
in the same, provided space remains for the gas. Ina 
vessel, however, filled brim full, and, after being closed, 
heated up, a pressure will arise from the expansion of 
the liquid much in excess of the vapor tension corre- 
sponding to the temperature. 
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At 200° F. (26° B.) aqua ammonia has a pressure o 
just about 100 pounds per square inch above the atmos- 
phere, as you will see from the accompanying arched 
pressure curve, which, probably, will interest others, as 
I know of none such published. 

This pressure curve is sufficiently accurate for prac- 
tical purposes, as the instruments at my disposal insde- 
termining the same were fairly accurate, though not 
sufhciently so for scientific ¢da/a. The boiling point of 
26° B. aqua ammonia, at atmospheric pressure, is, as 
will be seen, about 87° F. 

Your correspondent further writes: ‘*The point I 
wish to know is, what the temperature of the gas is 


when it enters the pipe leading to the condenser,” 
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To this I would say that the gases from absorption 
machines generally enter the condenser at a much 
lower temperature than do the gases from the compres- 
sion machines, even when both are working under the 
The reason for this is that 
the cooling of the gases, produced in the generator, 


same condensing pressure. 


previous to their arrival at the condenser proper, is rec- 
ognized as the handiest process for condensing the 
moisture, that is, drying the gas; and, therefore, the 
temperature of the gas on leaving the generator, or 
rather, the dephlegmator, or rectificator, vessels fitted to 
same, should be but very little in excess of the temper- 
ature of pure anhydrous ammonia corresponding to the 
pressure carried. 

Thus at 150 pounds pressure above the atmosphere, 
the gas entering the condenser pipe should be but little 
above 84° F.; at 160 pounds pressure, but little above 
87° F.; at 17c pounds pressure, but little above g1° F.; 
at 180 pounds pressure, but little above 94° F. The 
pressure, I need not say, depends, in the first instance, 
on the temperature and abundance of the condenser 
water. 


In compression plants the case is different. The gas 


from the pumps is heated up through the compression 
generally to above 212° F., and as it is dry there is no 
necessity for cooling the same previous to its arrival at 
the condenser, where it frequently arrives at about the 


temperature named. This, as explained, should never 


be the case in absorption machines, though sometimes 
sections of the condenser are used as dephlegmators, in 
which case they must not be confounded with the con- 
denser proper. 


FOREIGN ITEMS. 


Ice Pe are being introduced rapidly into Mexico, and the 
‘*Hercules Iron Works” is about to ship a small ice-machine to 
Culican. 


——At the recent London ‘‘Dairy Show,” Tiddeley & Co., 
Ltd., of Liverpool, were awarded a silver medal for an arrange- 
ment for the artificial cooling of dairy products. 


—tThe Belgian consul-general at Melbourne, Victoria, 
Australia, says that, ‘‘The Victorian minister of agriculture 
has opened a competition for the invention of some economical 
method of refrigerating a chamber destined for the preserva- 
tion in summer of milk, butterand cream. Prizes to the value 
of £300 will be awarded.” 


M. Auguste Pellerin has just erected in London, at a 
cost of £40,000, a factory for the manufacture of ‘‘Le Dansk” 
margarine, a new butter substitute, made from oleomargarine, 
fine fresh butter and milk, 2,000 gallons of milk being used daily. 
The plant is refrigerated by a large machine specially designed 
for this plant by a firm in Paris, France, who built and installed 
the refrigerating plant at these works. 


A German official report from Havana, Cuba, says: 
‘“The ice making machinery hitherto in use here has been 
worked upon the ammonia system; the apparatus, which was of 
German origin, having found a very favorable reception. French 
machinery of a similar nature also sells fairly well, but the pref- 
erence is given tothe German machine. A German factory 
has recently attempted to fix up a machine for making ice by 
means of carbonic acid. No success was obtained, however, 
as the temperature of the water used in the process could not be 
reduced beyond 25°.” 

——A new steamship line has been established between 
England and Burmah by the Bibby Steamship Co., Ltd., of 
Liverpool, with special facilities for carrying all species of 
freight, as well as passengers. The following are the steamers 
which now comprise the new fleet: The Lancashire and 
Yorkshire, each of 4,200 tons register and 3,500 effective horse 
power; the Cheshire and the Shropshire, each of 5,730 tons reg- 
ister and 4,000 effective horse power. All the steamers are sup- 
plied with cold air refrigerating engines and chambers, which 
will insure throughout the voyage plenty of fresh provisions of 
all sorts, and an abundant supply of fresh ice, as well as cold 
air for the ventilation of the hold when necessary for the proper 
care of the cargo. 








—The Abita Springs Ice Co., New Orleans, during the 
winter will bottle the Abita spring water, from which they make 
ice, to be sold to their summer ice customers, 


pL AND) 
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A NOVEL ICE MAKING PLANT. 


WEST—SYSTEM OF S. D. LOUNT, IN- 
PHGENIX, ARIZ.—FREEZ- 


PUMP. 


ICE MAKING IN 
VENTOR AND ICE MANUFACTURER OF 
ING UNDISTILLED WATER—A UNIQUE COMPRESSOR 


THE FAR 


Mr. S. D. Lount, ice manufacturer, of Phoenix, 
Ariz., is at present in the city of Chicago, superintend- 
ing the construction of the machinery for the en- 
largement of his plant at Phoenix, a beautiful town in 
the heart of the famous Salt river valley, which, in the 
past few years, man, by his irrigating canals, has con- 
verted from a veritable desert to a ‘‘paradise of the 
gods.” 

Mr. Lount’s machinery, except the engine, which 
will be one of the Corliss type, is so novel and unique 
that a description of it will undoubtedly be of interest 
to readers of Ice AND REFRIGERATION, as we know of 
no other ice making plant of this type in the country. 
The entire system, including the ammonia vapor com- 
pressor, is the invention of Mr. Lount, his letters pat- 
ent being (for manufacture of ice) No. 259,697 (June 
20, 1882) and (for pump) No. 251,373 (December 27, 
1881). 
water, which carries a great deal of mineral, as does 
most of the water in that territory, by direct expansion, 
without brine, the system being substantially the fol- 


Mr. Lount makes clear ice from an undistilled 


lowing: 

The freezing tank is an oblong box (inclosed in a 
building with non-conducting walls) usually covered 
with boards, removable in sections when the ice is to be 
removed. In this tank he places one or more rows of 
flat coils of pipe, held in an upright position in the 
water to be frozen, and supported by posts in such 
manner that the blocks of ice formed in the congealer, 
except at one end of the tank, do not touch any solid 
substance. 
below the congealer and the blocks of ice when formed. 
There is also at each end a low partition, forming re- 
ceptacles, or eddies, for catching the solid impurities 
The ammonia is 


In this tank also he has placed an agitator, 


suspended in the water to be frozen. 
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then turned into these pipes, which are wholly immersed 
in the water to be frozen, just as it is supplied by the 
city water works; the agitator is started up, and the 
freezing then carried on to the finish, making about 
seven inches the first day, and so on until about the end 
of the 


around each coil in the tank, with water between the ice 


fourth day, when there is nineteen-inch ice 
and the walls and bottom of the tank. 

Now in order to remove this ice without damage to 
the refrigerating pipes, he suspends perpendicularly and 
across the refrigerating pipes a series of sheet-metal 
tubes, closed at one end, hanging by hooks to bars 
above the congealer, these tubes, on one side, being 
placed in contact with the coils or rows of the congealer, 
or refrigerating pipes. When the ice is ready to be re- 
moved the block is first divided crosswise from top to 
bottom at the posts supporting the coils, which are 
beveled from where the congealer pipes pass through 
them to their center—a division which can be made with 
a saw or by one of the sheet-metal tubes suspended in 
touch with the post and a wedge. ‘This division made, 
the sheet metal tubes are loosened from the ice by filling 
them with water at a temperature above freezing by a 
hose connected with the water tank. Long wedges are 
then inserted in the holes left by the tubes, and a few 
blows split off the section of ice from the main block, 
and there is room at the free ends of the block at the 
end of the tank to lift them out. 


tions may be taken out in the same way, the last, or third, 


The remaining sec- 


section readily breaking off where it is frozen to the end 
of the tank when the wedges are driven. For removing 
the ice from the other side of the coil, which is clinched 
between the congealer pipes, a wedge or two is easily 
driven through the ice next to the line of pipes, when 
the clinchers break loose without much waste. 

In practice there are several coils of pipe (one inch 
is the best size to use) in one congealer, all in the same 
tank, the ends of these coils being connected with three- 
way cocks placed outside the tank, so that one or more 
of the coils can be instantly thrown out of the circuit, 
while the refrigerant flows through the others. In this 
way ice can be removed from one coil without interfer- 
ing with the freezing at the other coils, and when the 
ice is removed more water is turned into the tank to take 
its place, and the circuit of the coil being resumed. 
freezing recommences at the cleared coil again, so that 
the making and removal of ice is a continuous process. 

The clearing of the ice in freezing is effected by the 
agitator. Rapid freezing in still water causes the ice 
to be white and porous, butif the freezing ice is in contact 
with water in motion the minute air bubbles are liber- 
ated and cannot cling to the surface of the ice, which 


consequently freezes solid and clear—all that is necessary 
to make clear ice being to prevent the air bubbles from 
adhering to the ice in one place long enough for a film 
of water to freeze over them, thus fastening them in the 
ice. The agitator in this tank, as said before, is placed 
below the congealers and the ice formed upon them, so 
that it never clogs, and is simply made of revolving 
blades attached to a perpendicular shaft. 

Mr. Lount does notclaim that this idea of forming ice 
in a tank of water, by immersing naked pipes containing 
the refrigerant, is entirely new with him; but he does 
claim that the details of its construction, whereby the 
agitator always remains in uninterrupted action, and also 
a practical method for removing the ice so formed on the 
coils, is. In practice, it has been eminently successful at 
his plant, where he is daily making perfectly clear, solid 
ice, from undistilled water at a cost which is very consid- 
erably under any yet reported to Ick anbD REFRIGERATION 
from other sources. Many more details of construction 
given, but the 
describes the process. 


might be above, we think, clearly 


THE COMPRESSION PUMP. 

The compressing pump used by Mr. Lount is also 
of his own invention, and is very simple. It consists of 
a cup-shaped piston with a reservoir for containing the 
lubricant, so constructed within a cylinder that all parts 
subject to friction are lubricated from the reservoir, while 
the lubricant itself is not allowed access to the compres- 
sion chamber or heated vapor. 

The upper surface of the valve at the head of the 
piston is turned to fit the end of the cylinder, so that 
the piston may be adjusted by means of a screw thread 
at the lower end of the piston rod to force all the vapor 
between the valves through the upper valve at the end of 
its stroke, access to both valves being had by removing 
the cylinder valve cap and the cylinder head, the outlet 
pipe from the cylinder head, of a few feet long, having 
spring enough to allow of the head being lifted from the 
cylinder and placed to one side. The lower end of the 
cup-shaped piston is provided with a tight packing ring. 
When the piston is moved upward the vapor to be com- 
pressed is drawn from the inlet pipe through pipes or 
channels into the cup of the piston, these pipes extend- 
ing through and above the lubricant in the reservoir 
within the cup; and thence into the compression cham- 
ber at the downward stroke, where it is compressed by 
the following stroke and forced through the cylinder valve 
into the outlet pipe. The heat developed by compres- 
sion is all in the upper end of the cylinder, and,of course, 
the upper and closed end of the piston at each stroke 
passes through this heated chamber; but as the packing 
ring is separated from this closed end by the thin 
wall of the piston, it cannot become heated, for the rea- 
son that the interior of the piston is always in contact 
with uncompressed, and, therefore, cool vapor, which 
takes up from this thin wall of the cup such heat as 
the metal conducts from the compression chamber and 
the ring encounters at the lower end of that chamber, 
and at the downward stroke the vapor is transferred to 
the compression chamber. Furthermore, when the 
pump is under heavy pressure, the piston should be 
made longer than its stroke, so that the packing ring 
shall never travel over any part of the cylinder that has 
been in contact with the heated vapor, except that mi- 


nute portion which is forced around the piston above 
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the packing ring. Bearing this in mind, and remember- 
ing that the inlet pipes for the uncompressed (cool) 
vapor extend upward into the cup through the lubricant 
in the reservoir, it is readily seen that neither the pack- 
ing ring, the cup of the piston nor the lubricant can be- 
come heated. Besides, with the reservoir kept full, or 
partly full,of the lubricant, the piston rod, as well as the 
lower end of the piston and the packing ring also, at 
each stroke, pass through the lubricant, which is cooled 
by contact with the cool vapor from the inlet. This 
pump or compressor, therefore, requires no water jacket, 
nor the application of any cooling medium except the 
vapor passing through the pump and compressed by it, 
while the lubricant employed cannot fail to be applied 
in abundance to every working part. In practice such 
a pump has been in constant operation for eight months, 
compressing ammonia vapor to a tension of 120 to 180 
pounds per square inch continuously without having the 
piston half of the cylinder heat up above blood heat, 
while the compressor half stood at a temperature above 
that of boiling water, and at the end of eight years 
of such service neither the piston, the piston rod, nor the 
interior of the cylinder showed any perceptible wear. 

The pump is as simple in construction as a common 
water pump, and not much, if any, more expensive, while 
it is so economical in working with ammonia that one 
wonders how it happens that it has been permitted to 
lie buried in the orange and fig groves of Pheenix all 
these years. Some wide-awake manufacturer of com- 
pressors ought to bring it out of Mr. Lount’s paradise 
of Phoenix, and give it a chance in the world. 








There is a steady, and, we may say, healthy growth, 
in the main, of the ice making industry throughout the 


country. It may not at the present seem to be of any 
great moment; but the seeming light increase of factories 
projected is in a measure due to the season, but more 
to the absence of ‘‘craze” on the subject. This is 
always a healthly sign, since with buyers in a conserva- 
tive mood only such plants will be put in as, after 
thorough investigation, promise a_ profit; and existing 
plants are less often duplicated, with disaster to both 
new and old establishments. The record of new plants, 
enlargements, etc., for the month is as follows: 
ARKANSAS. 


Fort Smith—The Border City Ice and Coal Co. have begun 
the erection of a new building, 23Xgo feet, to contain new ma- 
chinery for enlargement of the plant. Mr. W. O. Caldwell was 
east in November to buy the machinery. 


FLORIDA. 


Inverness—The new ice factory has begun operations, the 
first cake, with flowers frozen in the center, having been put on 
exhibition at the hotel, October 29. 


GEORGIA. 
Augusta—The Augusta Ice Co. will increase capacity by 10 
tons daily. 


_  Carrollton—Atlanta parties are talking of establishing an 
ice factory. 


Fort Valley--A 10-ton ice factory will be erected By F.C. 
Harris and others. 
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ILLINOIS. 

Chicago—The Pure Ice Manufacturing Co., of Chicago, 
has been licensed to incorporate; object, to manufacture ice; 
capital stock, $200,000; incorporators, J. M. Evans, L. E. Evans 
and R. L. Tatham. 

INDIANA. 


Richmond—The Gresham Ice Co. has been organized by 
J. W. Gresham, A. W. Bliss and James M. Race, to manufacture 
ice; capital, $16,000. 

LOUISIANA. 

Donaldsonville-—-The Donaldsonville Ice Co. 
ganized legally, all stock, $30,000, being taken. 
gun preparing the site for the plant. 

New Orleans--The Salmen Manufacturing Co. has been 
incorporated; capital, $200,000; will manufacture ice, etc. 

NEW JERSEY. 

Newark—The Krueger Ice Co. are doubling the capacity of 
their plant, which will give the works capacity of 240 tons. 

Paterson—The Diamond Ice Co. will enlarge its capacity 
from seventy-five to 100 tons for next season, the capital stock 
being increased to $100,000. The Diamond company has pur- 
chased the plant of the Artesian Well Ice Co., and both plants 
will be removed to new buildings, which will be erected at once. 

OHIO. 

Dayton—The Soldiers’ Home has recently completed the 
erection of anice plant and cold storage system. The improve- 
ment, in its entirety, has been designed and constructed by 
Messrs. W. P. Callahan & Co., of Dayton. 

TENNESSEE. 


Johnson City—Work on the building for the new ice factory 
is nearly completed. It is a fireproof structure. 


TEXAS. 


Taylor—The Taylor ice factory shut down November 1 for 
the season. During the winter all the present machinery will 
be removed, and an entirely different outfit substituted for it. 

Paris—The Arctic Ice Co., of Paris, Tex., has entered the 
field for the manufacture of pure ice, and has given an order for 
a ‘‘Hercules” to be put in working operation in a short space of 
time. 


has been or- 
Work has be- 


VIRGINIA. 


Norfolk— The Tidewater Ice Co. has been organized by H. 
B. Nichols (president), W. A. Wrenn (secretary) and others; 
capital, $150,000. 

Norfolk—The Nottingham & Wren Co. has_ been incor- 
porated; T. J. Nottingham, president, and G. B. Ferber, secre- 
tary; capital, $40,000 to $100,000; will manufacture ice, etc. 

WASHINGTON. 


Olympia—The Bay View Brewing Co., of Seattle, are erect- 
ing a 1o-ton ice plant. 

Spokane—Is to have an ice factory and cold storage plant, 
with 50-ton machine. 


THE FIRE RECORD. 
——An ice house was burned at Arcola, Ind., October 30. 


—tThe ice houses at Muncie, Ind., have all been burned by 
ncendiaries. 


—tThe Alton, Ill., Ice Co.’s house was slightly damaged by 
fire, October 26. 
Jacob Gehring’s ice houses, etc., at De Pue, IIl., were 
burned November 3. 


The Munroe ice houses at Bloomington, IIL, 
burned November 4. 


—The ice houses of Burnham & Co., Brownfield, Me, 
were burned November 4; loss, $2,500; insured. 


Thomas Jones & Son’s empty ice house at Neenah, Wis., 
was burned November 1; loss, $600; no insurance. 


——The entire plant of the Dallas (Tex.) Dressed Beef and 
Packing Co. was burned November 24; loss, $200,000 ; insured 
for $51,000. 

——Three large ice houses on Genesee street, Buffalo, N. 
Y.,owned by Sullivan & Nunan, were burned October 28; loss, 
$50,000 ; insured. 

On October 31, a storage house belonging to the Green- 
ville (Tex.) Ice Co., was burned, together with its contents of 
bottled beer; loss, $2,500 ; insured for $1,000. 

—tThe Bull’s Eye Bridge Ice Co., Bangor, Me., lost an 
empty house November 18, which was blown down in a wind 
storm. Another house also was injured in the storm. 


—Burnham & Co.’s ice houses at Mt. Cutler pond, Brown- 
field township, near Bangor, Me., were burned, and 3,000 tons 
of ice destroyed; loss, $4,000 ; insurance, $2,700; cause unknown. 

——The Burton Dickerman ice houses, near New Haven, 
Conn., were burned November 15; loss, $12,000; loss of ice, 
5,000 tons, valued at $4,000; insurance on building, $4,000; 
cause, supposed to be fired by tramps. 

——tThe stable of the Cincinnati Ice Co. was burned No- 
vember 6, and twenty-eight valuable horses perished in the fire. 
Three wagons and a large stock of feed were also burned. The 
loss exceeds $6,000; insurance, $1,000; cause, supposed, loco- 
motive sparks. 








were 
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THE NATURAL ICE TRADE. 

All interest in natural ice now centers on the outlook 
for the new crop to be made during the coming three 
months. At this writing, November 17, in the West at 
least, the prospect of freezing weather for making a crop 
is ‘‘quite flattering,” the Northwest experiencing the 
first taste of zero weather brought in suddenly by a 
Manitoba zephyr of the typical sort. Ice formed in all 
the northwestern states. ; 

One source of anxiety exists, however ; and that is 
the scarcity of water at most of the river cutting fields, 
the fall having been unusually dry. This difficulty is not 
by any means confined to the West, but extends over the 
whole country. A telegram of November 7, from Port- 
land, Me., says: 

‘«Maine’s usually great ice crop is seriously threat- 
ened this year by drought. For months the water sup- 
ply has been gradually failing, and now the small rivers 
are nearly dry and the larger ones are lower than for 
years. The ice men are feeling very much discouraged, 
and unless heavy and prolonged rains come before winter 
sets in, the crop will be a failure. At Augusta, a person 
can easily wade across the Kennebec, and the Andro- 
scoggin is practically without water. The great mills at 
Lewiston would be shut down were it not for the fact 
But this 


has continued so long that the lakes are several feet 


that the lakes have been tapped by canals. 


lower than for years, and this will ruin the lake ice crop. 
The Penobscot is so low that the current is not power- 
ful enough to keep back the tides, and the water is con- 
sequently so salt that the ice would be unfit for use.” 

This statement, which, in the main, is no doubt cor- 
rect, is made the text for an onslaught by the daily 
press of New York, ‘‘me-too”’-ed by all the smaller 
newspapers of the East, on the ‘‘ice magnates” as ‘ca- 
lamity howlers”’—for a purpose; but the fact remains 
that there is some reasonable apprehension of difficulty 
ahead, should the drought continue. 

Meantime, however, in all parts of the Maine ice 
field, active preparations are making for harvesting the 
crop when it comes. Old houses are being repaired, 
and many new ones are in course of erection. Along 
the Kennebec there is little ice to be carried over, and 
only one house that has gone through the season un- 
touched. Thedemand from Philadelphia and to the south- 
ward has been increasing year by year, and even should 
there be an ordinary supply south of Maine, the shippers 
believe that the regular demand for Maine ice will call 
for all that can be cut and housed with the present 
plants. In the event of a warm winter and ice shortage 
on the Hudson, the Maine dealers would be well situated 
to make money, and they are making all preparation to 
handle the trade and meet all requirements. On the 
Penobscot, the same activity is seen. 

Apropos of the ice business in Maine, the Bangor 
News of recent date says : 

««About one-half of the residents of Bangor remember 
when the ice houses on the Penobscot river were very few 
and very small. All the big arks of houses that now 
wall in the river on both sides, as if they were fortifica- 
tions, have been built within the past twenty years. 
Prior to that date ice formed in the river year after year, 
and all the use that was made of it was for a skating 
rink for the boys and girls, or a bridge to dodge the ex- 


action of the ferry men and toll gatherers. Now a river 
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frontage is considered good property, and the ice crops 
have begun to be looked upon as one of the chief 
harvests in Maine. 

‘«Up to within a very few years it was supposed that 
Hudson river ice was the making or marring of all 
other fields. If there was a good crop on the Hudson, 
ice men in other places had no show, and if the Hudson 
river harvest was small, then the Penobscot and Kenne- 
bec ice men could lay plans for good profits. Now 
these things are changed. Hudson river is not big 
enough to regulate the price of ice, and even if it were, 
the ice made in Maine is thicker and of better quality, 
thus making it more desirable to ship to southern ports. 

‘‘In a few years more, if the rate of increase keeps 
on, not only will all the big rivers of Maine be uncovered 
every winter, but the adjacent ponds and lakes that are 
located inland, will be utilized and made to yield their 
annual dividends to their owners. The very nature of 
things says this will be so. The private residences in all 
the cities and villages are now using ice constantly, 
where but few took any ten years ago. Add to these the 
markets, the storehouses, the hotels and restaurants, 
and the thousands of other places where ice is constant- 
ly employed, and the consumption is now enormous. 
Just now Secretary Gilbert, of the Maine board of agri- 
culture, assisted by able dairymen, is going over the 
state, talking to the farmers and advising them to start 
creameries. What Mr. Gilbert is doing in Maine other 
men are performing all over the northern states. Even 
this change from the old style of raising the cream to 
the improved methods will require hundreds of thou- 
sands of tons of ice annually. Much of it will be cut by 
the farmers, to be sure, but all will help develop the 
use of ice and more ice. In a short time, the danger 
will be that the ice will be cut so closely that the boys 
will have no place upon which to skate.” 


ICE TRADE NOTES. 
—C. Day is building an ice house at Walton, Iowa. 


—lIsaac Crisman has gone into the ice business at Victor, 
lowa. 





Joseph Harris is erecting a large ice house at Lonacon- 
ing, Md. 

The Maple Park Ice Co.,Carroll, Iowa, will erect a large 
ice house. 





——Jos. Hegelin has built a new ice house at his brewery, 
Atchison, Kan. 
——tThe U. P.R. R. ice houses at Salt Lake City are near- 
ly completed. 
—tThe Essex Ice Co., Reno, Nev., is clearing the ice pond 
for the winter cut. 
——The Park City (Utah) Ice Co. are finishing an ice house 
to hold 5,000 tons. 
—A. J. Love has commenced building a large new ice 
house at Grayling, Mich. 
-——A Lowell, Mass., ice company will fill two buildings the 
coming winter at Forge Village, Mass. 
Mr. J. M. Fletcher has put in the foundation of an ice 
house at the Harbor Pond, Nashua, N. H 
; —W.A. Bean & Co., Concord, N. H., have sold out to the 
Concord Ice Co., John E, Robertson, manager. 
Hastings & Co.’s new ice house at Troy, N. Y., has 
been completed. It has a capacity of 1,500 tons. 
~Deichert & Day, Neihart, Mont., have completed their 
dam and are at work putting up a large ice house. 
——The Meadow Cove Ice Co., at Pemaquid, Me., are 
making preparations for an extensive cut this winter. 
——The South Grand Rapids Ice and Coal Co., at Grand 
Rapids, Mich., has been incorporated: capital, $25,000. 
The Anderson & Freeman Ice Co., Springfield, Ill., has 
increased the number of its directors from four to five. 
Some of the dealers at Harrisburg, Pa., have a quantity 
of last year’s supply left over for next year’s consumption. 
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Danl. M. Long & Son have built another ice house at 
Fayetteville, near Chambersburg, Pa., on the C. & G. R. R. 
The Ice Co. at Port Byron, IIl., are making extensive 
improvements at the chutes and runways, to facilitate harvest- 
ing. 

—The Knickerbocker Ice Co., of Cleveland, will establish 
a warehouse with a capacity of 50,000 tons at Harbor Springs, 
Mich. 

—-The People’s Ice Co., Erie, Pa., has broken ground for 
the erection of another big ice house in the vicinity of the Pitts- 
burg docks. 


——The ice business at Sioux City, Iowa, has closed for the 
season, and nearly all the dealers report a considerable stock 
left on hand. 


Heller & Sons are making large additions to their houses 
at Sioux City. The packers, also, are getting ready for the ice 
harvest there. 


——The Pawtucket, R. I., Ice Co. is building a new ice 
house, and will lay a branch track to the house from the N. Y. 
& N. E. railroad. 


The Drivers’ Union Ice Co.’s houses at Chebacco pond, 
Gloucester, Mass., are being repaired for the winter cut. The 
houses are now empty. 


Joseph Eidenberger, ice contractor, of Port Washing- 
ton, Wis., will build anew ice house at Saukville, which will be 
larger than the old one. 


——W.R. Gilmore, West Rutland, Vt., has enlarged his 
ice pond to twice its former capacity, and is about to erect a 
storage house near by. 


—The Detweiler Ice Co. has been licensed to incorporate; 
capital, $33,000; incorporators, Henry Detweiler, T. H. Det- 
weiler and W. H. Detweiler. 


At Thwing’s Point, near Bath, Me., the old buildings 
which it was once thought would be destroyed, are being 
repaired and a new house built. 


The Orrington, Me., Ice Co. finished the season's 
shipments about the 15th ult. The New York Ice Co.’ at that 
date was still shipping from the same place. 


The Echo Lake Ice Co., Booth Bay Harbor, Me., 
have repaired their dam, and are putting their houses in shape 
for the winter. The stock has all been shipped. 


—tThe city of Oshkosh is very much interested in the pro- 
posed removal of the Knickerbocker Ice Co. houses from 
Oconomowoc to that city; and the citizens hope to induce 
others to build houses there. 


— The Great Falls Ice Co.,at South Gardiner, Me.,had, No- 
vember 1,shipped all but about 12,000 tons. Four vessels arrived 
that day totake away 4,000 tons, which will reduce the amount 
to 8,000, which they will carry over. 


—At Brookline, N. H., the first of the new ice houses 
has been raised, the dimensions being 135 by 240 feet, and 30 
feet post, with a capacity of 20,000 tons. The ground is cleared 
for the other houses, and the grading done. 


——tThe Loon Lake Ice Co. has been organized at Spokane, 
Wash., by E. J. Bower, formerly of the Crystal Ice Co., and 
Lee A. Hill, also late of the same company. They will build at 
Loon lake an ice house of 6,000 to 7,000 tons capacity. 


——H. A. Orth, superintendent of J. S. Sible’s ice business 
at Harrisburg, Pa., for the past sixteen years, has accepted the 
position of superintendent of Lake Conewago Ice Co., of Mt. 
Gretna Park, and will establish headquarters at Harrisburg. 


——The National Ice Co., Reno, Nev., has completed a 
second ice house of large size, and a second dam is now being 
built across the Truckee, which when completed will give the 
company two ponds on the river and one up the canyon, from 
which the company expects to harvest 18,000 tons of ice, under 
the direction of Superintendent Simonds. 


——The following officers of the People’s Ice Co., Roches- 
ter, N. Y., have been elected: President, Charles Watson; vice- 
president, Camille Forest; secretary and treasurer, Leo Schlit- 
zer; board of directors, Charles Watson, Charles Kimpal, M. 
A, Zimmerman, W. W. Barnard, Camille Forest, John J. Karle, 
Charles L. Horn, Leo Schlitzer, George J. Oaks. 























Operators of ice making and refrigerating plants are re- 
ferred to the advertisement of the Nubian Iron Enamel Co., 
whose specialty is ‘‘ Nubian” black iron enamel for machinery. 
Their line of goods covers the entire field, from the commonest 
to the very highest quality of blacks; and, from the first, Mr. 
Bonnell has made a specialty of blacks for refrigerating plants, 
and,in Chicago, supplies nine-tenths of all this class of machinery, 
as well as the largest makers of such machinery. Though the 
‘‘Nubian” is sold for much less than other makes of blacks, 
years of trial have proved its high character; which is further 
attested by the 1889 and 1890 medals of superiority from the 
American Institute, N.Y.—the highest award for this class of 
goods, Circulars and testimonials sent on application. 
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THE ICE MACHINE OF THE FUTURE. 


FOUNDATION PRINCIPLES OF THE REFRIGERATING AND ICE MAK- 
ING MACHINE—FUTURE IMPROVEMENT TO BE MADE ON 


SCIENTIFIC LINES, NOT BY A FLIGHT OF GENIUS. 
By Sruart St. Crarr. 


}) HOSE who are engaged in the 
manufacture of ice machinery 
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are often confronted with 










startling news and statements 
certain machines 
offered, or about to be offered; 


the public, that are going to 


regarding 


revolutionize the entire busi- 
ness—produce ice for a frac- 
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tion of the present cost, and 
be absolutely automatic in ac- 
tion. Now, 
Seer / readers are purchasers of re- 

frigerating 
machinery, and are naturally interested, the writer has 
thought that it would not be amiss to treat this subject 
in a general way, dictated by a mechanical experience of 


as many of your 


and ice making 


years. 

There is one fundamental law we cannot possibly 
ignore, which has been reduced to a homely but true 
saying, ‘‘ We cannot produce something from nothing.” 
Every effect has a cause ; and each force employed a cost 
in energy in some form. Air, water or other matter 
has its specific heat, which cannot be removed without a 
cost of energy. Cold is simply the absence of heat ; and 
as heat has to be removed, 
still does and will call for cost in energy. 


tion of steam as a power, and the numerous improve- 


no matter in what form, it 
A recapitula- 


ments for its more economic use, is the best possible 
illustration that the principle has not been in any way 
changed. 

Improved mechanics, producing a greater power for 
the same amount of coal,has been and will be the advance- 
ment in that particular branch. A pound of coal contains 
so much combustible, and a pound of water evaporated so 
much expansive, force ; and any andall means that give 
greater results from these fundamental causes in force is 
legitimate, and tends to good commercial results, just as 
does any legitimate means used to remove a greater num- 
ber of heat units from any specific article for less cost of 
energy, come fairly in the line of improvement. 

That there has been rapid progress in the improve- 
ment of refrigerating machinery all must concede; and 
improvement will still go forward—perhaps not as rap- 
idly asin the past, but as surely as time ; but the im- 
provements will be in the regular channels and not from 
the sudden flight of fancy of some so-called genius. As 
power costs energy, so have the results of to-day in re- 
frigerating machinery cost thought and lots of it; con- 
sequently it is highly improbable that some unknown 
individual shall suddenly spring into, existence with 
knowledge and brains than are possessed by 
ime tele te 


more 
those who have made this a study of years. 
one of the curses of the trade is that so many so-called 
‘«geniuses ” have foisted on the public failures in this 
line and have destroyed confidence, rendering it neces- 
sary that legitimate builders furnish the most positive 


guarantees to their customers. Thisis all wrong. There 
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is a legitimate responsibility, both on the part of the 
vendor and vendee, and further guaranty should be un- 
necessary ; and yet the purchasers are not so much to 
blame, for ‘*burned children dread fire.” 
The last issue of Ick AND REFRIGERATION called atten- 
‘« get-something-from-nothing fakes ” 
; and the legiti- 


mate trade and all others interested should hail with de- 


tion to one of these 
in the celebrated ‘refrigerine salts” 
light a journal that will be the medium of education on 
a subject that not only represents a large direct capital, 
but, indirectly, probably more capital than any other 
full and free dis- 
cussion of the various methods employed in this business 


single enterprise. Frankness, and a 


can injure no one legitimately connected with it ; but, on 
the contrary, will do good, and cannot fail to fully illus- 
trate to the public that the machine of the future is not 
in the fcetal stage, but is already Jorn into the mechan- 
ical world, and remains only to be developed in the ordi- 
nary mechanical way. 


DRESSING POULTRY FOR BOSTON. 


The city of Boston is one of the very best markets in 
this country for dressed poultry. Her people pay good 
prices, but they are very particular as to its appear- 
ance and condition. The law requires the removal of 
the entire head, entrails and feathers, and of the crop if 
it contains food or other substances. 
this market (or in shipping poultry to that market) these 
points must be observed if the highest prices are ex- 
pected for shipments: Poultry should be kept at least 
twenty-four hours without food before killing; then the 
crop will be empty, and there will be no cause for re- 
moval. It should be killed by bleeding at the neck or 
cutting off the head, but in no case by wringing the neck. 
It should always be dry picked, which can be easily 
done while the bird is warm, but in no case should it be 
scalded, as the skin is sure to break, and it lessens the 
value at least one-third. After picking (the wing 
tail feathers should always be removed), 
should be drawn by making as small an incision as _pos- 
sible, and the heads cut off, then hung up and the blood 
thoroughly drained from the neck. When partially 
cooled draw the skin over the neck and tie it; then let it 
hang until thoroughly cooled through (but not frozen), 
In packing, 


In dressing for 


and 
the entrails 


when it is ready for packing. new boxes 
holding about 200 pounds should be used, if possible. 
Paper may be used on the bottom and sides of boxes, 
also on the top, to keep the dirt and dust from the 
Each box should be packed as closely as _ pos- 


poultry. 
then it will keep in 


sible, and the cover pressed on; 
place and look the same when it arrives there, as when it 
On no account should poultry be scalded. 
cold water, 


was packed. 
All fowl should be well washed in clear, 
and wiped with a clean cloth before being hung up to 
cool, but if scalded they will be sold as such, as a de- 
preciation of value of nearly or quite one-third. No 
paper, straw or other material should be used in pack- 
ing the birds. Pigeons are not dressed at all, the necks 
being wrung, and they should be carefully packed in 
small boxes. Grouse, partridge and quail should be 
carefully wrapped in paper and packed in small boxes, 
with the heads down. Never in any case should the 
entrails be removed, though this is allowed in some cases 


with pigeons in very hot weather. 


346 


DESIGN FOR AN ICE HOUSE. 

The accompanying design and specifications are for 
a 35-ton ice house as furnished to Carpentry and Building, 
by C. H. Leonard, of Grand Rapids, Mich. While the 
house is a very small one, and useless for the purposes 
of the general ice dealer, the design itself is admirable, 
while the bill of materials may be increased to meet the 
requirements of a house of any size. 

Referring to the illustrations, Fig. 1 representsa plan 
view, Fig. 2 a vertical section, while Fig 3 shows the 
northern elevation of the building. In each figure sim- 
ilar letters refer to similar parts. Referring to the plan 
view, Fig. 1 of the illustrations, 4 represents doors, 
which should always face the north; 4 are loose boards 
designed to hold the sawdust at the doors; Cis a ladder, 
and Jisaventilator. The dotted portions represent the 
sawdust filling, while the arrows indicate the direction 
of the air currents constituting the circulation. Accord- 
ing to the directions given by the designer of this ice 
house, the space required is 12x12 
rect 


gravelly soil, should be selected for 


A dry place, with sandy or 


the site of the building, in order that 
Itsthe 
soil is clay an extra foot of sawdust 
The 


and should be bedded 


the water may run off freely. 


should be used in the bottom. 
sills are 2x12, 
two inches in the ground, so that no 


air can get beneath them. A coat of 
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PLAN VIEW. FIG 2. 


tar on the timber will add greatly to its durability. 
The 2x6 studs are set up on the inside edge of the sills, 
and the inside lumber, 


boarded up with sound cull 


making it as tight as possible. The outside of the 2x6 
studs is next boarded up in the same manner, the space 
between being packed solid with sawdust as the work 
progresses. Around the top a space six inches wide is 
left for the circulation of air, as clearly indicated by the 
the 


should run up beside the door two inches on each side, for 


illustrations. boards 


arrows in Fig. 2 of These 
the purpose of supporting the loose boards represented 
at Bin Fig. 1. The next step is to set up the 2x4 studs 
on the outer edge of the 2x12 sills, and toe-nail them to 
the other boards. German siding is nailed on the out- 
side 2x4 studs, leaving a space three inches above the 
sill all around the house for air to enter, while at the 


top it is made tight. The plate is put on top of the 


2x4, and the roof supports fastened on the plate and 
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studding. It is recommended that the roof be a good 
one, although it can be constructed of 1x6 pine boards, 
double thickness, with lap joints and tarred felt between. 
The doors can be constructed of German siding with 
battens. A cleat should be nailed inside of the 2x4 stuff 
as a door jamb, and the door provided with strap and 
staple in order to close it tight. The bill of materials 
for an ice house of this capacity is given as follows: 

4 pieces 2x12,°12 feetjtor sills: 

16 pieces, 2x6, 20 feet, inner studs. 

16 pieces, 2x4, 20 feet, outer studs. 

4 pieces 2x4, 12 feet, plates. 

3 pieces 2x4, 12 feet, roof supports. 

2,000 square feet cull boards, in 12 feet lengths, for 
inner walls. 

1,200%quare feet German siding, 12’ feet lengths, out- 
side surface. 

8o lineal feet 1x4, for ventilator and ridge boards. 


430 sq. ft. 1x6, 16 ft. lengths, common boards for roof. 
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FIG. 3. NORTHERN ELEVATION, 

2 squares of tarred felt between the roof boards. 

2 pieces 1x6, 12 feet lengths, for door battens. 

2 pieces 2x4, 20 feet lengths, for ladder ties. 

72 lineal feet 1x3, for ladder steps and door jamb. 

8 g-inch strap hinges for the doors. 

4 sets hooks and staples. 

When putting in the ice it is best to set it on edge, 
leaving a space of eight inches all around between the 
inside wall and the ice, to be filled with sawdust. Shave 
off the top of each layer of ice, so that the next layer 
will tightly fit. The ice should be set as close together 
as possible, and covered with sawdust. It is well to 
leave at least three feet space below the eaves for venti- 
lation. As stated above, the size of this ice house is 
12x12 feet in plan, and measures twenty feet to the eaves. 
The same general plan as that herewith presented can 
be used for the construction of any size of house that 
may be required, 
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PRACTICAL COLD STORAGE. 
THE HANDLING OF POULTRY—THE BEST WAY TO FREEZE AND PACK 
DRESSED POULTRY—THE FATTENING OF LIVE TURKEYS— 
THE STORY OF A POULTERER’S EXPERIENCE. 


By D. B. BEEMER. 


[Continued from November issue, page 280.) 

In 1866 I sold out my book and stationery business, 
and with others took a speculating trip across the plains 
to Salt Lake City and the Mormon towns south and 
north of it, jobbing goods to the Mormon merchants, re- 
turning in October and November through the snow and 
ice, by mule train and ‘‘bronchos”— 44 days to Grand Is- 
land, Neb., which point the U. P. R. R. had just reached 
from Omaha. When I got back to Wisconsin, i found that 
one of my neighbors had imitated me in the poultry trade, 
as well as he was able, and utilized my turkey crop by 


buying and dressing it off for the Boston market. The 
next fall I mapped out still larger operations. Through 


offering a home market for poultry, where each producer 
could bring his or her crop and get a fair price for it in 
cash without the bother of ‘‘dressing”’ it, free from the 
usual uncertainties attached to the selling of it in the lo- 
cal markets and the consigning of it to Chicago, I had 
encouraged production to such an extent that I found, 
when I went over the ground to contract, that about all 
the women and children on my ‘‘beat”’ were embarking 
in the business of raising poultry, and that in consequence 
there would be a largecrop. I therefore secured an iso- 
lated piece of ground, upon which I fenced in a large 
yard with a high picket fence, and built in the center of 
it a large frame shed, open on all sides, to the height 
of three feet from the bottom, or ground, to give the 
poultry free access to the roosts, while leaving no in- 
closed corners for them to pack up in and smother in case 
they did not all get on the roosts in time. I not only 
bought turkeys that falJ, but chickens also. I nursed them 
through for six weeks—several thousand live birds— 
under many disadvantages which developed in my effort 
to fatten them; but at the end of the season I had dem- 
onstrated to my satisfaction that the plan of fattening 


ing along a street. 
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large numbers of birds, gathered from different ferms 
and massed together, could not be successfully carried 
out, principally for these reasons: Firstly, their pugna- 
cious dispositions, which led to constant strife and tur- 
moil when different flocks were mixed together, which, 
in turn, led to such a state of panic and unrest among 
most of them that they would not eat enough to keep on 
the fat they had when they arrived, to say nothing about 
adding to it. Next, the massing together of so many 
caused disease among them, notably ‘‘roup.”’ This last, 
I judged, was largely due tothe damp, foul air in the 
roost building, caused by a heavy accumulation of ‘‘drop- 
pings,” which, because of the maze of roosts in the build- 
ing, could not be removed. I saw that it was necessary 
to make radical changes in my plans, in order to handle 
the crop successfully thereafter. 1 therefore bought three 
acres of ground (smooth prairie), an oblong square, ly- 
ing, the long way of it, north and south, between two 
streams of running water on its east and west sides, with 
that from the east side turning west across the north end, 
About two acres 
of this, at the north end, were made an island by a 


and joining the one on the west side. 


stream of water cutting across from one side stream to 
the other. I inclosed the west, north and east sides of 
this island with a tight board fence, five feet high, upon 
and in front of which I erected a continuous shed roost 
(like that I first used in the business), with its front 
opening out into the hollow square formed by it in the cen- 
ter. The roost was provided with an alley-way in front, 
between it and the feed yards (which yards occupied the 
whole center space inclosed by the three sides of the 
roosts), where a man could go around with a wheelbar- 
row and remove all the ‘‘droppings” from the roosts, 
bringing them to the front with a long-handled scraper. 
I ran division fences at intervals from the back walls of 
the roost shed across through to the feed yards, to hold 
colonies of about 500 turkeys each, with the idea that 
such a comparatively small number would soon frater- 
nize, become peaceable, and attend to their feed. I ran 
a high picket fence about the balance of the land from 
the two south ends of the shed roost, its south front ly- 
Fronting this street, I built an office 
building, a granary, with wagon scales outside to drive 
loads of poultry upon and weigh, and a long building to 
dress off the birds in, with aslaughter pen inits rear, and 
set a cauldron kettle in brick work, in which 
feed for the birds. Then, with a wagon bridge over the 
cross-creek to connect with the island, on which were the 
roost and feed yards, I completed what I considered an 
ideal poultry ranch. 


to cook 
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But the most radical change from the previous year’s 
programme, perhaps, which I made, was this: Believ- 
ing that the proper place to fatten poultry to the best 
advantage was its native barnyard, I contracted that 
birds should not be delivered at the yards before Decem- 
ber 1, when they would presumably be well fattened and 
ready to dress off. I would then have but a short time, 
comparatively, to hold them while gathering them in 
and waiting for weather cold enough to slaughter and 
freeze them, while, with my improved sanitary and feed- 
ing arrangements, I expected to keep them in good con- 
dition. I added that year geese and ducks to the fam- 
ily, and these had a fine place to disport themselves 
in the waters of the cross creek in front of the feed 
yards. 

As I remember, I gathered in some 10,000 live birds 
that year off the same ground I at first started with, and 
had an interesting family. Besides these, my growing 
business in this line had attracted not only attention but 
competition as well, and another party set to buying 
also, and got several thousands of birds off this same 
ground. 

The ‘‘ colony” idea worked all right, and with en- 
forced routine in feed, as formerly described, I had no 
difficulty in keeping them fat, while the cleaning of the 
When the weather set in 
the 


sun, we set at it in methodical packing-house style, and 


roosts kept them healthy. 
around ‘ zero,” with ‘‘sun-dogs”’ sullenly flanking 


soon had them dressed off and frozen up in tierces and 
on their journey to the Boston and New York markets 
in the Michigan Central’s new Davis refrigerator cars, 
which I accompanied through. 

The packing house before referred to had, at one 
side and through the center, two bins about three feet 
high, running the length of the house, having iron hooks 
attached to cords fastened to joists overhead, and hang- 
ing at intervals of three feet inside and over the bins. 
Along the remaining side ran a board platform for the 
‘‘dresser’s’”’ use, at the head of which stood a foreman, 
whose business it was to receive each bird from the 
pickers and give a check for it, if found properly picked. 
The day before the one decided upon to begin slaugh- 
tering, we would drive about 1,000 turkeys into the 
slaughter pen, and let them remain over night without 
feed, so as to insure empty crops for next day—these 
being left in the birds in the Boston style of dressing. 
In the slaughter pen close to the swing trap door in the 
rear of the pick house, stood a butcher’s block. At 
break of day, two boys would enter the pen, and begin 
on the turkeys. One boy would catch a turkey by the 
legs and lug it to the butcher’s block, where the other 
boy would seize the turkey by the head, and drawing it 
down upon the block, with one blow of his hatchet would 
chop it off, together with a section of the tautly out- 
stretched The first boy would then pitch the 
turkey against the swing door of the pick 


neck. 
flapping 
house, and its weight would carry it through inside, 
where the women and girl pickers would scramble for 
them, seize and hang them up on the hooks and pick 
dry while warm. When properly picked, they were 
carried to the foreman, who passed them to a woman, 
who washed their feet and legs clean in hot water, and 
passed them to another woman, who, cutting out a bit 
of the neck bone, wiped the stump clear of blood, and, 


drawing the skin forward over the stump, tied it neatly 


AND s. REFRIGERATION <, 


(DECEMBER, 1891. 


about with a cord, and in turn passed them along toa 
line of ‘‘drawers,’”? who, when done with them, pitched 
them through windows upon the cooling platforms out- 
side, where a man kept assorting them over and pack- 
ing them in boxes or tierces as they began to stiffen 
The open packages remained on the ground 
till the work was done at night; then they were removed 


with frost. 


to a warehouse, which had provision for free access of 
outside air, where they remained open until solidly 
frozen before heading up. 

As the crop that year had increased beyond my 
means to handle it, encouraging rivals to embark in the 
business and use the surplus stock offering, I took steps 
to provide for the handling of still more birds the fol- 
lowing season. Being engaged, also, in the fruit and 
game trade with H. P. Stanley, the commission mer- 
business on 
South Water street, Chicago, I got him to take an in- 
terest with me in the poultry business, and he put up 


chant, then and long afterward doing 


the sum of $15,000 cash for me to invest in it for him. 
In October I closed up a peach shipping trade in Chi- 
cago, and went up to take hold of the poultry trade with 
a strong hand. 

With the prospective large crop in view, I concluded 
that it would be best to build cold storage rooms to hold 
the crop till ready to ship. They would also be useful in 
case the weather changed while we were butchering and 
before the stock was properly frozen to carry it safely 
through to colder weather, when it could be properly 
finished. rooms in my 
warehouse, and put the ‘‘ranch” in good running order 
all around for the coming campaign. To be brief, the 
crop seemed to double each succeeding year, for when 
we began slaughtering that fall we had over 20,000 live 
birds in the yards—turkeys, geese, ducks, chickens— 
while the rival buyers had half as many more. Of 


Accordingly I built several 


these, fully 10,000 were turkeys, all grown on the same 
ground, from which I was able to get but 500 the first 
year. This shows how such an industry can be fostered 
and increased by offering a home market with fair prices 


for the product. 
[TO BE CONCLUDED. | 


To PRESERVE grapes for winter use it is necessary to 
place them in a cool, dry storage room, or cellar, where 
the temperature will remain only a few degrees above 
freezing; 34° is the right temperature. The grapes 
should be gathered as soon as ripe, carefully assorted, 
removing all immature and imperfect berries: then care- 
fully packed in shallow boxes, drawers or baskets of 
about ten pounds each, and carried into the storage 
room. Moisture should not be allowed to collect on the 
Keep the room dark as well as cool. Some va- 
rieties keep much better than other; those with rather 
thick skins and firm pulp are usually the best for long 
keeping, but half ripened or frosted fruit will not keep 
well under the most favorable conditions. Catawba, 
Delaware and Niagara may be kept in good condition 


until February or later, but the Concord rarely holds 


fruit. 


out much later than January, and more often is gone in 
December. 


Tue outlook for export beef, whether under the re- 
frigerator system or as live cattle, is believed to be 
brighter at present than at any other time in the history 
of the American cattle trade. 
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(Written for Ick AND REFRIGERATION, | 
HOLDING EGGS IN COLD STORAGE. 


FURTHER INFORMATION ON THIS IMPORTANT SUBJECT—A NOVEL 


METHOD IN USE BY A LARGE CONSUMER OF EGGS, 


Y Mr. D. B. Beemer the problem of 
holding eggs in cold storage has, in 
previous issues of Ick AND REFRIGER- 
ATION, been ably discussed from the 
standpoint of the dealer; and the 
conditions of the problem have been 


quite clearly pointed out. The col- 





umns of this journal, however, are 
always open to other managers of cold storage plants 
for the discussion of this important topic; for in the 
future the cold storage plants will be more and more 
called upon to meet it in a scientific way. It is of no 
value to the trade or to the consumer if eggs be merely 
preserved from putrefaction, if the freshness and sweet- 
ness of the egg become depreciated during the period of 


The 


Beemer has shown, is much more difficult of accomplhish- 


storage. real preservation of the egg, as Mr. 
ment than is commonly supposed; that is, the preserva- 
tion of eggs in their shells in cases, ready to market to 
the general consumer as they come out of cold storage 
in the fall or winter. There is, however, still another 
way of keeping eggs, which, we apprehend, will be new 
to the majority of our readers, and which has been called 
to our attention by Mr. Henry J. Evans, manager of the 
New York Biscuit Co., on Desplaines street, Chicago, 
manufacturers of the famous ‘‘ Kennedy” biscuit, cakes, 
etc.,—goods which areas familiar as ‘‘household words” in 
all parts of the United States; and to the courtesy of Mr. 
Evans is due this article, descriptive of his method of 
preserving the 30,000 to 40,000 dozens of eggs purchased 
by him in April and May, and consumed in his factory 
during the fall and winter months. 

Mr. Evans for years encountered the difficulties to 
which Mr. Beemer has called attention; that is, the eggs 
in fall and winter had lost their freshness, and were fre- 
quently musty, and, therefore, useless for his purposes, 
the conditions of which demand a fresh, rich, meaty 
ege that will beat up light, as well as impart to the cake 
that rich flavor which is obtained only from the fresh 
laid egg of the spring months. 

In order to store eggs that would fill these require- 
ments whenever withdrawn from storage for consump- 
tion, Mr. Evans undertook an experiment which was a 
radical and, to him, entirely new departure. His suc- 
cess has since led some others in Chicago to adopt his 
method, but before he had thus stored eggs the plan 
had never been heard of in storage circles in Chicago, 
at least. It may be premised that in his factory Mr. 
Evans but seldom finds it necessary to separate the 
whites from the yelks, and that all measurements in 
mixing formulas are by the quart or gallon, and not by 
the dozen—two facts, as will be seen, that go far to sim- 
plify the problem. 

Some four years ago last spring, therefore, Mr, Evans 
had five heavy tin cans made, rectangular, 958X113 
inches, inside measurement, with a band of strap iron 
around the top of the can, with a tight fitting tin cover 
to slip down over and outside the flange made by the 
strap iron, making a firm and tight receptacle. The 
eggs were first broken into small pans so as to facilitate 
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the removal of any bits of the shell which might drop 
in with the meat of the egg, and to avoid loss in case of 
a spoiled egg being broken. From the pans the eggs 
were filled to 
within one inch of the top, each can holding five gallons, 


were then turned into the cans, which 
or from thirty-five to thirty-seven dozen of eggs. A 
clean cloth was then spread over the mouth of the can, 
the cover forced down tight, and then the eggs were put 
in a freezing. room and frozen solid. In the following 
fall the first can of eggs was removed from the freezing 
room, thawed out in the natural temperature of the 
factory, and used. The result satisfied every expectation 
or hope. ‘They were as full of life, as sweet and as fresh 
as the day they were put into storage, and their flavor as 
rich and luscious as new-laid eggs. The following 
spring the experiment was conducted by Mr. Evans on a 


larger scale, 100 cans 








of eggs having been 

















stored (for fall and 
winter use. A year 
ago 30I cans were 
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Of the 
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40,000 dozen. 


years, and such of this 
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have been lost, being 





musty; and the cause 


EGG CAN. 


was afterward traced 
back to a shipment of musty eggs which had been 
overlooked and sent to the cold storage house with the 
others. 

This is certainly a remarkable record, and is con- 
clusive of the fact that eggs can be put into cold storage 
with the certainty that they will come out in as perfect 
condition as when put in, by being frozen and kept 
frozen until wanted for use.” This system, of course, is 
useless for the general storage of eggs to be retailed by 
the dozen, after storing, to consumers, who are accus- 
tomed in the kitchen to measure eggs by number and 
not by quantity, and who more frequently than is the 
case with large consumers, separate the whites from the 
yelks; and, besides, the eggs must be used as soon as 
possible after thawing out, as thereafter they depreciate 
in a comparatively short time; but for large consumers, 
restaurants, hotels, etc., the plan of Mr. Evans certainly 
solves the problem. 


Dr. Meyer, the Danish commissioner to the Colum- 
bian Exposition, recently asked the grounds and build- 
ings committee to erect a special building, 80% roo feet, 
for the Danish dairy exhibit. He said the dairymen of 
his country would require a building of that size, and 
that if the exposition would furnish it he would guarantee 
to fill it. 


statement of what his countrymen would do after he re- 


The committee asked Dr. Meyer to furnish a 


turned to Europe, and the matter would then be de- 
cided. 


IcEBERGS have been seen in the Antarctic ocean 


which rose 400, 700 and 1,000 feet above the water, and 
were from three to five miles in length. 


IGE 


NEW COLD STORAGE PLANTS. 
There is nothing special to say this month on build- 
ing operations, which, as will be seen, include one or 


two important plants, and some smaller ones. The 


sreat need of the country generally is for cold storage in 


the lesser cities, nearer the farms. These will come in 


time; but like all great improvements of whatever sort, 


they will come slowly—especially in the northern states, 
where for a large part of the year such storage is not 
looked upon as of as great importance as it really is. 
Our monthly record of new plants, enlargements, etc., 
is as follows: 
ILLINOIS. 
Murphysboro—Rudolph Stecher, St. Louis, has ordered from 
the American Ice Machine Co., of St. Louis, a 20-ton icé and 
refrigerating machine for his brewery. 


IOWA. 


Keokuk.—The Gettleman Brewing Co. is erecting a cold 
storage house. 

Muscatine—A movement is on foot to organize a stock 
company to build and operate a cold storage warehouse. The 
suggestion of the local paper that ‘‘there are a number of 
buildings in the city that could easily be converted into a well 
equipped storage warehouse, and the outlay of money would 
not be very large either,’ may be taken cum gvrano salts, so to 
speak. 

KANSAS. 

Wichita—It is reported that the Pabst Brewing Co., of Mil- 
waukee, is going to erect a cold storage warehouse, and ground 
will be broken for the building very soon now. 


KENTUCKY. 


Lexington—John F. Price has commenced operations witha 
new machine from the American Ice Machine Co. of St. Louis. 


LOUISIANA. 


Algiers—The new ice factory will have facilities for cold 
storage. 

Donaldsonville—The Donaldsonville Ice Co., Ltd., will have 
a cold storage house in connection with the ice factory now in 


course of erection. 
MARYLAND. 


Baltimore—The E. D. Onion Ice Manufacturing and Cold 
Storage Co. is a new corporation in course of organization ; 
capital, $500,000. 

MASSACHUSETTS. 

Boston—The new cold storage warehouse of the North Pro- 
vision and Packing Co., to be built near Medford street and 
Somerville avenue, Somerville, Boston, will be six stories in 
height, and the ground measurement 123 feet by 186. Terra 
cotta furring will be the material used for excluding the heat of 
the atmosphere. 

NEW YORK. 

Binghamton—The Joseph Lauer Brewing Co., anew brew- 
ery now building,has just closed a contract with the Case Refriger- 
ating Machine Co., for two 20-ton refrigerating machines, Mr. 
Lauer using them in preference to others he had operated in 
other similar plants. 

Canajoharie—The Sweet Refrigerator Co. will enlarge its 
capacity by erecting a building 40X60 feet. 

New York—A Kansas City corporation will erect a cold stor- 
age house, Black system, to cost $15,000 to $18,000. 


PENNSYLVANIA. 

Reading—The Central Ice and Cold Storage Co. has been 
organized to build a cold storage house at North Reading; capi- 
tal, $100,000. The company will manufacture ice in addition to 
operating a large cold storage house. 

TEXAS, 


Velasco—]. D. Anderson, of Waco, is said to be about to 
open a cold storage house. 


VERMONT. 
Brattleboro—Swift & Co. will erect a beef storage house here. 
WASHINGTON. 
Spokane—The Spokane Ice and Cold Storage Co. has been 


organized with a capital of $100,000. 
WISCONSIN. 
Sheboygan.—The Sheboygan Cold Storage Co. has been in- 


corporated by Peter Batts, Edward Hart and Pliny H. Peacock; 
capital, $10,000. ‘ 


—On October 29, several of the southern states were 
astonished by a sudden ‘‘cold snap.” There were killing frosts 
at Shreveport and Wilmington, N. C., and a freezing tempera- 
ture at Chattanooga and Augusta, Ga. At Morristown, Tenn., 
ice an inch thick formed on still water. 
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A BIG PACKING HOUSE. 


The Denver Rapid Transit and Improvement Co., of 


which Messrs. Florida, Hammett & Noel,821 Pine street, 
St. Louis, are real estate agents, have prepared plans for 
the erection of what is designed to be the largest pack- 
ing establishment in the United States. This great plant 
will be built at Denverside subdivision of East St, 
Louis, Ill., and the buildings will cover an area of thir- 
teen acres, while the works will employ in the neighbor- 


hood of 3,000 men. ‘The project is backed by a Denver 


syndicate, who are themselves the largest capitalists of 
Denver and have associated with them several capitalists 
of St. Louis. The contracts for the erection of the build- 
ings are about ready to be let. 


PACKING HOUSE NEWS. 


—lIndianapolis has been made one of the beef and pork 
export points by the National Department of Agriculture. 


—The Dallas Dressed Beef Co. is enlarging its plant, and 
the Hercules Iron Works are to put in a twenty-five-ton ice 
making machine. 


John P. Squire & Co., of Boston, are making arrange- 
ments to put refrigerating machines into their meat packing 
establishment, using the brine system. 


R. E. Stafford & Co., are reported as having purchased 
the packing house, refrigerator works, etc., of the Columbus 
(Tex.) Meat and Ice Co., for the sum of $10,000. 


—The Brunswick (Ga.) Import Co. has been organized for 
the purpose of packing and shipping fish, oysters and fruits 
from Brunswick, and will erect a plant for that purpose. 


The assurance of a steady supply of ice from the Tampa 
Bay Ice Co.’s factory has reawakened the fish trade of that sec- 
tion of country, which depends ona reliable ice supply for prose- 
cuting the business. 


St. Joseph, Mo.,is to have a new packing house, and the 
contract for a sixty-ton complete refrigerating plant has been 
awarded to the Hercules Iron Works, of Chicago. The plant is 
to have a capacity of 800 hogs daily. 














ICY ITEMS. 


The ice dealers at Albany, N. Y., have ‘‘agreed to 
agree” for next season’s business. 


—Edward Levitt has purchased J. R. Towle’s ice house 
at Northwood, N. H., and will repair and enlarge it. 


The Jeffersonville (Ind.) Ice Co. and Jeffersonville 
Brewing Co, are considering a consolidation, in which case a 
saving of $2,500 to $3,000 can be made. 


——The Palmetto Ice Co. and the Columbia Ice Co. have con- 
solidated at Columbia, S. C., and the two plants are operated 
jointly at the works of the Palmetto Ice Co. 


The Anheuser-Busch Brewing Association are about to 
put a refrigerating plant in their depot in Chicago, and the con- 
tract has been awarded to the Hercules Iron Works. 


——The factory of the Tampa Bay Ice Co., St. Petersburg, 
Fla., has recently been overhauled by Mr. Murray, of the Har- 
risburg Ice Machine Manufacturing Co., who erected the plant. 


—--It is said that the largest casting ever made inthe South 
was an absorber for a 50-ton ice machine for McDonald & Hart, 
New Orleans, the casting being made by the Ross-Meehan 
foundry for the Southern Ice Machine Co. The casting weighs 
eight tons. 
The People’s Slaughter House and Refrigerating Co., 
of New Orleans, offer a premium of $1,000 for plans and speci- 
fications for the erection of a modern slaughter house with re- 
frigerator and stock yards. These plans will be received until 
the roth of next December. 

——The Richmond Ice Machine Co. (reorganized), No- 
vember 6, elected the following directors: S. W. Travers, pres- 
ident; John R. West, vice-president; W. S. Rolin, E. W. Wei- 
siger, G. G. Valentine, G. A. Homer, R. G. Rennolds, H. A. 
Cobb, jens Pope. Mr. Alex. Delaney will probably be made 
general manager. 
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We append below the most important new patents, 
relating to the ice, ice making, refrigerating, cold stor- 
age and kindred trades that have been issued from the 
patent office during the past month, reported expressly 
for Ick AND REFRIGERATION. 


SYSTEM FOR COOLING AND DISTRIBUTING DRINKING 
WATER. 


No. 460,490. Dent Yates and Benjamin Brock, Kansas City, Mo.; 


said Brock assignor to said Yates. Filed August 6, 1890. Serial 
No. 361,164. 


Patented September 29, 1891. (No model.) 


Claim—1. The 
combinationofa 
water cooling de- 
vice one or more sup- 
ply pipes extend- 
ing throughout a 
building, and a like 
number. of return 
pipes, water cocks 
connected with the 
return pipes, waste 
water receptacles 
beneath the cocks, 
and waste pipes 
connected with said 
receptacles and with 
said cooling device, 
whereby the waste 
water 1s reconveyed 
to the cooling de- 
vice, substantially 
as described, and 
for the purpose set 
forth. 

2. The combi- 
1 nation of the auxih- 
ary cooling box 3, ice box 1, connected with the box 3, 
cooling coils located in said boxes and connected to- 
gether, pipes in connection therewith extending through. 
out a building, and the waste water pipes leading to said 
box 3, whereby cold water may be conveyed to any part 
of said building, and the waste water utilized to cool the 
supply water, substantially as described,. and for the 
purpose set forth. 


ARTIFICIAL ICE SKATING RINK. 

No. 462,316. Ira H. Jewell and William M. Jewell, Chicago, Il. 
Filed March 23, 1891. Serial No. 386,104. Patented Novem- 
ber 3, 1891. (No model.) 

Clam.—t. In a skating rink, the 
with a tank, cf ammonia pipes adapted 









i 4 


combination, 
to conduct am- 
monia through 
the contents of 
the tank, and 
steam pipes en- 
tirely discon- 
nected from 
and having no 
communication 
; | with the am- 
monia pipes, and adapted to conduct steam through said 
tank, substantially as and for the purpose specified. 


REFRIGERATING APPARATUS. 

No. 462,118. Jacob Erny, Philadelphia, Pa., assignor, by direct 
and mesne assignments, to the International Freezing and 
Refrigerating Machine Co., of New Jersey. Filed Octoker 31, 
1890. Serial No. 369,382. Patented October 27, 1891. (No 
model. ) : 
Claim.--1. In an apparatus for cooling or refrigerat- 


ing, the combination, with the vessel #, the cooling coil 
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or worm #’, the liquid storage vessel C, and the freezing 
coil #, of the twin evaporating vessels A A’, each con- 





nected with the vessel / and to the freezing coil / by 
pipes provided with suitable cocks, whereby vapor may 
be passed from either of the vessels 4 or A’ to the other, 
following the same course through the freezing coils, sub- 
stantially as described. 


ICE MAKING AND REFRIGERATING APPARATUS. 


No. 462,551. Frederick B. Hill, London, Eng., assignor of three- 
fourths to James Sinclair, same place. Filed February 7, 1889. 
Serial No. 298,986. Patented November 3, 1891. (No model.) 
Patented in England June 4, 1885, No. 6,808. 

Claim.—1. In a refrigerating or ice making apparatus, 
the combination, with the tubes 4 of the boiler or still, 
each of which is closed at its lower end and open at its 
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upper ends of the tubes 4,and formed of readily separ- 
able sections, which are connected with each other, and 
each of which has secured to its under side one of the 
said tubes 4, so that such sections with their attached 
tubes A can be readily removed from or added to the 
boiler or still, to vary its capacity, according to the 
amount of work which it has to perform, substantially 
as set forth. 
REFRIGERATOR. 

No. 461,006. Orrin M. Whitman, Boston, Mass. 

1891. Serial No. 377,940. 

model. ) 

Claim.—-\n a refrigerator or butter cooler, the combi- 
nation of the hoods or caps /, secured to the front of the 
chest above the windows, said hoods or caps being semi- 
circular in horizontal section, and provided with concave 
under edges, as shown, adapted to fit over said windows 
when they are swung up, the windows consisting of the 
panes //and frames 7 //" //'", said frames being piv- 
oted to the wall of the chest 4 A’, and said windows 


Filed January 16, 
Patented October 13, 1891. (No 


to 
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(). H. Jewell Filter Co. 


73 & 75 WEST JACKSON ST., 
REFER BY SSC HICAGO., 


PERMISSION TO 


DIAMOND ICE CO., Wilmington, Del. © 
CHATTANOOGA ICE CO., Chattanooga, Tenn. De 


Oo 
Jt 


being semicircular in horizontal section, and swinging on 
a horizontal axis froma vertical closed position to a hori- 
zontal open or raised position, and the ice chamber C, 
constructed and located as described, whereby when the 
windows are closed the bottom piece //" of the frames 
rests on the platform /, and the top pieces //'” of the 
frames rest against the concave inner sides of the hoods, 
and when the windows are open the semicircular panes 
// rest against the concave under edges of the hoods and 
the top pieces //’” rest against the wall of the ice cham- 
ber C, so as to substantially cut off the entrance of warm 
air to the ice chamber, substantially as set forth. 

















DMI RISR 


The Filter Medium 
does not require to be 
changed; it being 
cleaned by simply re- 





WANTED AND FOR SALE ADVERTISEMENTS. 
Engineer Wanted. 


A competent engineer wanted for a large ice making and cold storage 
plantina city in New York state. Address, giving references and salary 
wanted, I. & C. S., care ICE AND REFRIGERATION, 177 La Salle St., Chicago. 

Ice Machine Wanted. 

Wanted, either a 10, 15 or 20-ton second-hand ice machine. Give patent, 
age and condition, terms with full particulars, present location, cause for 
selling. Address * B. H.” care ICE AND REFRIGERATION, 177 La Salle St., 
Chicago. 


versing the flow of 
water. This Filter 


may be used to purify 


Manager Wanted. 

An experienced manager to take charge of our new 125-ton (Smith Plate) 
ice plant and cold storage warehouses. Must be a man of ability, and expert 
in cold storage business. A good situation forthe proper party. Best of 
references required. Address W. 8S. HopGEs, Secretary, room 37, Republic 
Building, St. Louis. Mo. 

Ice and Cold Storage Plant for Sale. 

The Excelsior ice and cold storage plant, located in the solid and pro- 
gressive city of Nashville, Tenn. Ice making capacity 80 tous daily, and an 
additional reserve capacity of 20 tons, cold storage capacity 50,000 cubic 
feet. This is one of the largest and best equipped plants of the kind in Amer- 
ica, and has been a success in every way fromthe start. For particulars 
address W. H. Howe, Nashville, Tenn. 

SSRSSSSSEE RSET SEES SSCS STSSSSSSSMSESSSSSETSTESC EERE RECESS K SERGE ESOS eee eee 


URE CRYSTAL ICE—NO CONE. 


NO GANS New methods used. Cost Reduced. 
Direct Expansion System. Rapid 
Freezing. Harvested in Blocks of 
NO BRINE Standard Sizes by the Steam Ice 
Cutter. Can Plants changed to 

this system. 


NO PLATES aobmae 


SEA ea Save 


NO DISTILLING WILMINCTON, DEL. 


—-~-~/ART IN REFRIGERATORS. 


HY not, as long as we have the skill and the brains’ to put it there without extra cost to you? Merit 


water for boiler evap- 
lag oration or for removal 
of oil from condensed 
: water before passing 
to the freezing cans, 
as also for any other 
duty requiring pure 
andwholesome quality 
of water. 


PSRISRRIK 





Made in Capacities Upwards of 500 Gallons. 


We also manufacture Gravity Filters of any Capacity. 


should always come before Art in the manufacture of these goods. We, however, have reached the 
second stage, and now offer you the greatest variety and choicest designs, either plain or combined with side- 
boards, china closets, kitchen cabinets, etc. We make Refrigerators for every purpose, for Families, Restaurants, 
Grocers, Butchers, Hotels, Apartment Houses, etc., all bearing our Trade Mark, ‘‘ THE GLACIER,’ and 
having SEVEN walls to preserve the ice, and all our other improvements. ‘‘ Best in the World.’? Send for 


complete catalogue. 


THE NORTHERN REFRIGERATOR CO., Granp Rapips, Micu. 





— 
———s 
| 


a THE ALASKA 


REFRIGERATOR Co. 
MUSKEGON, MICH. 








oor WRITE FOR CATALOGUE AND PRICE LIST. 
SPECIAL REFRIGERATORS MADE TO ORDER. 
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F. L.GALIGHER, 


[CE® REFRIGERATING | 


ACHINE : 
7 SUPPLIES | 


PWATERAND... 
= STEAM HEATING. 


Brewery Refrigerating 





(Z, 


—S— 





Machines Purchased, Erected and 
Results Guaranteed. 


OAPAGITY OF PLANTS INGREASED © 


AT A MINIMUM COST. 


Repairs and Alterations Made. 


. Perfected Distilled Water Apparatus for Ice Factories, : 


Pure Water Co.’s, Chemists, and Caraffe Freezing. 


EXPERTS FURNISHED. CORRESPONDENCE SOLICITED. 


ROOM 709 





GHIGAGO, ILL. 


A. W. SWANITZ, 
* 


CORRESPONDENCE 
SOERICITED. 57s... 


CONSULTING ENGINEER, 


AND EXPERT IN 


701 STOGK EXCHANGE BUILDING, 


REFRIGERATION? 


GHAMBER OF GOMMERGE BUILDING, ; 






a= 


fai ae Wk 
EI 00k KCO.* 
¥ venciring? w 


ALSO EXPERTS IN 


MORK 


GREENHOUSE HEATING 
AND STEAM LAUNDRY WORK. 


22a PUMPS ::- 


; Damper Regulators, Feed Water Heaters, and all 


kinds of ae neers’ Supplies. 


Nos. 92 and 94 Andrews Street, 


ROCHESTER, N. Y. 


| CRANE COMPANY, CHICAGO. 


662 Reirigerating Machinery : sveciac WROUGHT IRON PIPE 


EVERYBODY WHO USES IGE MAGHINERY—— 


THE BEST AND CHEAPEST 
BLACKS ON EARTH, ALL GRADES, 
AND FOR EVERY PURPOSE 


== BONNELL’S NUBIAN IRON ENAMEL 


We supply the largest makers and users of Ice Machinery in the world. Write us if you want prices and further pointers. 


THE NUBIAN IRON ENAMEL CO. 


(PER RSC RETEST E CEE EEEEER E 


GROUND 
OORK 
FOR INSULATING PURPOSES. 

$e Ef € EE 





For Cold Storage 
Insulating purpose 


Pen Loe) Lol 3s 


BOARD 


Rooms, Refrigerator Cars, Brewers, and all 7S 
s, Large stock or hand which 
will be moved at low prices. 


PLASTER 


cee ncommndemmmme Co INTAG IN SLE 


“ MACKOLITE . . 
a HOLLOW BLOCKS 


(glameees das da non-conductor of heat in all dry 
storage rooms and situations. They are FIRE- 


@ PROOF, and wt ed to a red 
On one side 


CO RN AINaYe. 


hen expt hot fire 


will bear the hand on the other. 


807 CHAMBER OF COMMERCE, 


SO ence ae Garcaco Pp eaes 


ICE... AND S27 REFRIGERA LION? (DECEMBER, 1891. 


a4 
on 


DIRECTORY O0F—————— 


Ice Factories, Ice Dealers and Cold Storage Houses. 


THE PICTET ICE WORKS, NORTHWEST COLD STORAGE & ICE co. EXCELSIOR ICE & COLD STORAGE co. 


Manufacturers of Artificial ia from Filtered Won. McGuire, Sec’y and Treas. I ty. 80 t lail 
and Double Distilled Lake Erie Water. C. H. Prescott, Pres. J.C. Lewis, Vice-Pres. ce capaci ¥36 ons dai y- 
‘apaci 30 tons VE: : ‘ y 7 a 2 i 
ee ey 30 tons pe eee oO. W™. McGuire, Mgr. Portland, Ore. | W- H. Howe, Prop. Nashville, Tenn, 
THE WASHINGTON MARKET CO. STANDARD ICE CO. GEORGIA ICE CO.---N. 0. ICE MFG. CO. 
Central, accessible and close to business, with Daily capacity, 135 tons. Capac’y, 40 tons daily. Capac’y, 80 tons daily. 
over 300,000 feet cold storage space. Office: Wall Street. : J.M.Bratu,Gen.Mgr. H.H.BLanK,Stpt.N.O. 
Center Market: 7th and Pa. Ave., N. W., Factories: Atlanta, Iceville and West End. a 
Washington, D. C. | Morris Benjamin, Mgr. Atlanta, Ga. | Atlanta, Ga. New Orleans, La. 
CENTRAL ICE CO. } J, WALTON CURTIS, ‘JAMES MCCARTHY & SON, 
REPRESENTING Lookout Ice & Cold Storage Co. ICE BROKER, Wholesale atid Retail dealers in Ice, 
Chattanooga Ice & Bottling Co. Ww as St 
Ice Capacity, Big Spring Ice Co. : Ice bought and sold on commission, inter an ummer Shipments, : 
125 Tons daily. Chattanooga, Tenn. | P. O. Box 1264. Boston, Mass. Lake Bras D’Or, Nova Scotia. 


GIFFORD BROS. H.080%, & 


BILEV ATING 
pe | CONVEYING 


LOW ERING 


Send for Catalogue 
and Price List. =e caars ae a as 


eo SC) 
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CHAIN, PORGENGS VE NGINES AN DFS Ome 


Briggs’ Gorrugating Elevator Plane ICE TOOLS 


For reducingice to an even thickness and corrugating it uponthe upper surface 
HENRY BODENSTEIN, 


at one operation on the elevator, during its passage from the water to the house 
MANUFACTURER, 


It will cut off any amount 
Staatsburg, Dutchess Opes 





necessary, leaves the top of the 
eakes dry and slightly corru- 
gated. It gives level floors, and 
the ice can be stored with 1 
labor and will come out ve 
much easier und with less break- 
age than if not planed and cor- 
rugated. 





MANUFACTURER OF THE PATENT 


A. Inserted Tooth. 166 PIONS 


CLEARING TOOTH ano 





CAUTION. 


Planes using cutters which 
have cutting edges that diverge 
from the entering point of the 
cutters, whether made singly or 







PATENT EXTENSION GAUGE 





in seetions, infringe my rights Repairing 
under letters patent, the users Promptly and AND ALL OTHER ICE TOOLS, 
oe coe eee oe Neatly All Work 
Executed. Warranted 
Send for I!lustrated to Give 
JOHN N, BRIGGS, Goeymans, Albany GO., N.Y. § gener oe 


Ice TOoLs 


PETER GERIACH &.CO. 


CLEVELAND, OHIO. 











POR => of 
HARVESTING Every MANUFACTURERS 

AND FO! Descrip OF THE FINEST . 
DELIVERING ICE. aes al C ; i QO QO i S 





= 


caxracrame ow WM, T WOODKsIGO: 


ARLINGTON, MASS. HARVESTING 
STORING 


anD DELIVERING ICE. 


SEND FOR PRICE LIST. 


The oldest and largest Ice 
the United States. 





Tool Manufactory in 





Send for complete illustrated catalogue for 1891-2, 
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“NEW FEED-WATER PURIFIER AND HEATER 
———USES LIVE STEAM 


This cut shows our Feed Water Heater and Filter combined. Perfectly purifies the feed-water and See it to the 
boiler freed from scale producing elements and sediment. FULLY GUARANTEE 


STILWELL’S 
PATENT IMPROVED 


Lime Extracting Heater. Uses 
Hxhaust Steam. Separates the 
oilfrom the Steam and Water. 
It Regulates the Feed. Tho 
b Pipes Never Pound, Prevents 
Scale in Steam Boilers, remov- 
ing all lmpurities from the water 
before it enters the Boiler. 
THOROUGHLY TESTED. 
Over 4,500 of them in daily use. 
This upright view is a fac-simile 
Pp of the appearance of the shelves 
Py «of a No. 5 Heater at work on or- 
dinary Lime Water, when the 
door was removed after the 
Heater had been running two 
weeks. 
ILLUSTRATED CATALOGUE FREE. 


sive STILWELL & BIERCE MANUFACTURING C0., DAYTON, 0. 


BaGKINGS J. G. BODENSTEIN & CO. 

































































































































































FOR STUFFING BOXES 


The BEST Packing for Am- 
monia, Air, Steam or Water, 
Used in nIee and Refrigerating 
Plants inthisand other coun- 
tries. Give itatrial. If your 
supply store does not keep it 
in stock, ask him to get it 
from the manufacturer, 
RANDOLPH BRANDT, 

38 Cortlandt St., 
New York, U.S. A. 


FOREST CITY PACKING CO. 


MANUFACTURERS OF 


HIGH GRADE AMMONIA 
ARE ENGINE PACKING 


69 FRANKFORT, 





patent (neerted Tooth 


ICE PLOWS 






































OLD STYLE PLOWS, AND ALL OTHER ICE TOOLS 


Before purchasing clsewhere send for « our descriptive catalogue 
and price list. 


=—=CLEVELAND, OHIO. : STPAATSBURGINOY: 
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STROMBERG, ALLEN & CO 


RAILROAD 
“= COMMERCIAL Pr inters 
ENGRAVERS - . - - MANUFACTURERS OF - - 


WY), 
BVH YL ve 


LITHOGRAPHERS x aS Light RAILROAD SUPPLIES 
ELECTROTY PERS Consecutively Numbered Tickets, Bonds, Checks, etc., a specialty 





iC ERATION ET GOO AND 639) DEARBORN. ST. CHICAGO 


<6 


35 * ICE Gaaee 


48, 50 & 


EXHAUST 
70 
@% LIVE STE 





2 STEAM JACKET ”’ 


BOILS THE WATER. 


PAGE & TOLKACZ, 


SUCCESSORS TO 
DUNLEVY SHEET IRON WORKS. 


Galvanized ICE (ANS 


The 


Iron 


And all Sueet Je, Tank Work for we FACTORIES. 


E FOR ESTIMATI 


SAS NORTH LEVEE, Sir LOUIS. 


WAIN GARE OeVLE ED, 


ICE-CANS 


WRITE FOR ESTIMATES. 


44 & 46 North Broad Street, ATLANTA, GA. 


THE CANTON STEEL ROOFING Co. 


.--MANUFACTURERS OF 


MANUFACTURERS OF soe as hcl 


ICE FREEZING CANS 


Insulating and Sheathing Papers, 


Steel Roofing, Corrugated Iron, . 
Etcuaw ee 


Eaves Trough, Conductor, 





Canton, Ohio. 


_ FelemnGtEr ISUPUMENES. 


cording and indicating temperature and pressure at a 
Pr irticularly adapted t to Cold Storage, 


to indicate 
in the office or engine 
AY Wi room the temperature 
}j in any or all the refrig- 
erating rooms. 





FOR DESCRIPTION AND 
PRICES SEND TO 


STANDARD THERMOMETER 60. 


HFABODY, 





MASS. 


New York Office, 18 Courtlandt St. Boston Office, 7° Pearl St. 


POREFRIGERA TIONS 





ee peice WO ge iter et er octet Me Nn eee on 
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Wm. BARAGWANATH & SON, 


52 WEST DIVISION STREET, 
CHICAGO. 


FEED WATER HEATERS 
AM FEED WATER PURIFIERS 





MANUFACTURERS OF te 


FOWEKSEUNES ELGG 


SEND FOR CIRCULARS. 


SET BEL -S Wks si) © 


COPPER AND IRON MFG. CO. 


MANUFACTURERS OF 


Sheet [ron Tank Work 
FOR ICE FACTORIES, 


Also Manufacturers of 


Galvanized Iron . . 


PACKERS, ETC. 


—==ICE CANS 


N. E. CORNER SECOND AND 


LOMBARD STREETS. ST, LOUIS, MO. 


Cc. G. SAULS. 


SEND FOR 
ESTIMATES. 





E. C. SAULS. 


SAULS BROS. 


MANUFACTURERS OF 


SdlllS AULOMALIG 
106 Gall Filler 


Fills Automatically and prevents flooding the 
bath. Save time, labor and money. Over 


2 2 150%2'3 
In use in prominent factories. Send for testi- 
monials and d prices. 


SAULS BROS. 
COLUMBUS, GA. 


aA. WEISKOPF 


lll Fifth Ave., GHIGAGO, 


-MANUFACTURER AND IMPORTER OF 


THERMOMETERS 


Ice Machine Thermometers and 

































































































































































Ammonia Hydrometers .... 


CELLAR AND AE. aa Soe be ea ae 
CHILL ROOM THERMOMETERS, 








f Thermometers in angle shape made to 
sketch or specification. 


order from 





ESTIMATES FURNISHED ON APPLICATION. 


AND R 
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IMPORTANT. TO ICE MAKERS. 


EFRIGERATION 
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* TRI-SODIUM PHOSPHATE GHEMIGAL WATER PURIFIER. 


ee eS Ley 

A staple salt for the purification on water, ‘HOT or COLD, free ; 
from injurious action to ice, water or metals. i 

It prevents incrustations in boilers, and yields an absolutely } 
pure steam for condensing and freezing. i 

It will prevent incrustations or corrosion to cooling coils, H 


when applied to water passing over them. i 


NDE D— 
By its use the: impurities ¢ are rapidly eliminated from hot or 
cold water, by precipitation in tanks, producing a clear, 
soft, wholesome water for freezing or other purposes. 


” 


Send for our book ‘* Worth Knowing,” containing valuable 


information on Water Treatment. 


KEYSTONE GHEMIGAL GOMPANY, Patentees and Manufacturers, 


3 South Front Street, PHILADELPHIA. 


-STRONG TESTIMONY- 


KEYSTONE CHEMICAL Co. 
Gentlemen: In answer to your inquiry as to how we like your Tri-Sodiut 
of results, both here and at our plant in Ironton, O. 
therefore does not affect the ice manufactured from it in the least. 
it into ice, but this is entirely overcome. 
tasteless, in fact absolutely pure, and we ‘ 
(copy ) 


*bank”’ our last dollar on your Tri- 
R. W. DUGAN, Sup’t and Treas. 


a 


We find that it keeps our boilers clean, 
Condensed steam from boilers usually carries 
We have the reputation of having the best artificially manufactured ice in this country; it is clear, odorless and 


65 South Canal Street, CHICAGO. 


CHAMPION ICE MANUFACTURING AND COLD STORAGE CO. 
CovINGTON, Ky., June 27, 1891. 
mu Phosphate, will say that we have been using it for two years with the best 
and the condensed steam from them is absolutely pure, and 
an insipid, smoky or bitter flavor with 


Yours truly, 


Sodium Phosphate 
CHAMPION ICE MFG. & COLD STORAGE CO. 


=" OTTO -a— 


Gas and Gasoline Engines 


OVER 338,000 IN USE———— 

BEST AND CHEAPEST 
POWER FOR 
Refrigerating oe 

Machines 
No Skilled Attendance. 
No Boiler, Heat or Danger. 


Started at once for short or 
long duty. 


Sizes, 1% to 100 horse-power. 


aggrecan WATER INDIGATOR 


We make investigations for subterranean water and furnish reports as to the 
number of streams, their exact width, direction of flow, approximate depth below 
the surface, and quantity of flow. 

The great advantage of having a well located, 1s: 

1. We locate wells only at such places where we find subterranean FLOWING 
streams; this isa full guarantee of getting wells, which will never drop off or give out 
in time of drought, which is the case where wells are supplied by seepage water only. 

2. We can follow the course of a subterranean stream for any distance and 
select the proper place to sink the well. 

3. Westate the approximate depth of the stream below the surface, which en- 
ables our customers to make an estimate of the cost for sinking the well by the foot. 

4. Wherethe supply of an ARTESIAN WELL is obtained from a running stream or 
a spring, instead of seepage water, in NINE CASES OUT OF TEN IT IS OF GOOD QUALITY. 

5. If there are any springs in the neighborhood where a well is wanted, we can 
trace the underground outlets of same or the supplying flow for any distance. 

6. Where water of low temperature is wanted for cooling purposes, such as 
for BREWERIES, ICE FACTORIES, distilleries, oil refineries, etc., none cooler 
than artesian well water exists. 

7. Our method of locating wells eliminates all and every risk of failure. 

Estimates are given for sinking wells, with guarantee of water, where supply 
from artesian wells is desired. 

We have successfully located a large number of wells. 

For particulars apply to 








Can be used in country or city. 


HEERDEGEN & SCHNEE, 


48 EXCHANGE PLACE, NEW YORK. 


33d and Walnut Sts,, PHILADBLPHIA, 


OTTO GAS ENGINE WORKS, 151 Monroe St." CHICAGO. 


CAPACITY Vihy 
300 


WE MAKE T THEM ND? tenes 
PER DAY. 




































s 1c MERS. 
Bee ap FoR THE TRADE 


READ TESTIMONIALS: 


NEWBURGH, N. Y., November 29, 1890. 
I desire to say that I am pleased with the Ice Cans you have furnished me and 
they have proved satisfactory to my customers, 





PRICES 














ROBERT WHITEHILL, 
Manufacturer of Engines and General Machinery. 


& 
Dayton, Oun10, November 28, 1890. 


The Ice Cans with which you furnished us in the summer of 1890 have been in con- 
stant use during the entire Ice Manufacturing season of 1890, giving entire satisfac- 























































































































tion, The materialand workmanship could not have been better, and to-day the cans 
are as good as when shipped trom your factory. We can faithfully recommend your 
cans, C. SCHWIND, 












































Dayton View Brewery. 


SEE TESTIMONIALS NEXT ISSUE. 
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KIEGHLER 
MFG. 60. 


LINN, EVERETT 
and CLINTON STS. 


CINCINNATI, O. 
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FULL PARTICULARS ME SPONSET WATER: Pi ROOF FABRICS 


[//// UT POSITVELY THE 

7 EY 

(OME, BESTINSULATING MATERIAL — 234 
7 WN eae === FOR === 





yee aay COLD STORAGE 


gE MAR Su a REERRIGERMMOeGmixes 
j les, New i IN FACT ALL REFRIGERATION. 


F.W. BIRD & SON, Sole Manufacturers, East Walpole, Mass. 


¢ Best INSULATOR IGE HOUSES, 
( ine ral Cdool jotoas COLD STORAGE ROOMS, 
ee ee ee 2 GORTLANDT ST., 
ee aS. MINERAL WOOL CO. * Noy 





QUEEN CITY T CH & 
Omnibus and Wagon : We a ht 3 
MFG. CO. | GRAVERS aC 
Builders of all Kinds of Vehicles, ‘A KR ree ane a eee ort CS arch 
: GO. 


Cor. Charles and Plum Sts., 


: | 
CINCINNATI, O. Usa oe Sealed iS, 


[nsulating [yinings MINERAL WOOL 


EVERY VARIETY FOR 


REFRIGERATORS, 
ok REFRIGERATOR CARS 
AK COLD STORAGE. 
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sectional Pipe Coverings 
FOR AMMONIA AND BRINE PIPES IN ICE AND : 
REFRIGKRATING MACHINES. 


Tata WATSON ( co, ERIE. PA. 


NEW YORK. PHILADELPHIA, CHICAGO. 


WATERPROOF _ go 
AP), INSULATING. 12’: 2:40 


= eee 


ais SRE BREWERIES “S 





CE Aaempewemes 


Tree 43 
ARE THE BEST MADE. ; ! y 
oR and lean t to hnedic! saate ean CisTeRs 
r ‘eae stock; used by the largest and most prominent 
d e and refrigerating plants in the worl 
5 e: S 
P. & B. PRESERVATIVE COMPOUNDS ——i! “= 
= - ee ee SS . 5 
¢ Walls and preserving all kinds of trom and § - ICE FLANTS %& REFRIGERATORS. 
hes eee work ‘ on to da cmpness, ids aii : ‘The ; 
oe ee ae 3s Boks pe etr ting, always o mz ela stie FOR FREE SAMPLE AND BOOK, ADDRESS 
3 = ehiy ‘ ‘ Vi al y manufactur “he 
“["\~ canvas material thors EN ‘sat 
ervative Compe and This Mz 


“co, Western Mineral Woo! Go. 


STANDARD PAINT COs : 
2 Liperty STREET, NEW vORKE : CHICAGO. CLEVELAND. ST. LOUIS. 
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MOYER’S PATENT 


Slaughter House Switch 


During the last year I have fitted the 
following plants with my Pat. Slaughter 
House Switch and Tracking: 
Washington Abattoir Co., Bennings.D.C. 
Wilmington Abattoir and Cold Storage 
Co., Wilmington, Del. 

Export Abattoir for Martin Fuller & Co., 
Philadelphia, Pa. 

New Abattoir for Martin Fuller & Co., 
Philadelphia, Pa. 

Rohe & Bro., New York. 

M, Laing & Sons, Montreal, Canada. 

Central Stock Yards and Transit Co., 
Jersey City. 

And upwards of ahundred smaller 

concerns, 





When using this Hanger the track is 
notrequired to be drilled, as itis held 
in position by a clamp bolt, thereby sav- 
ing the cost of drilling. It affords a 
cheap and simple manner of erecting 
the tracking. 


aT 
MOYER’S PATENT 


SWITCH FOR LOW TRACKING 


Generally used where quarters of beef, hogs 
or sheep are stored, and can be set up in any 
part of the room. It is fitted up and put 
together at the factory, so all that is neces- 
sary to erect it is to fasten the hanger tothe 
ceiling and the switch is ready for use. This 
can be done in twenty minutes. 








SEND FOR ESTIMATES AND PRICES TO J.W. MOYER, 14 Broad Street, Philadelphia, Pa. 
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ee CATALOGUES ON APPLICATION. 
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A NEW AND ORIGINAL INVENTION. 
Unsurpassed for Efficiency, Strength, Durability and Economy. 


__ .nvestigation will establish its superiority over every other known pipe- 
joint, particularly for Ice and Refrigerating Plants using ammonia. 
For further information, testimonials, prices, etc., address 


@ ENOCH LAWSON, 


229 FULTON STREET, 
SAN FRANCISCO, CAL. 


TANKS AND SHEET IRON WORK 
OF EVERY DESCRIPTION. 
Charles Riverlron Works... 
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EDWARD KENDALL, 
GEO.F, KENDALL, © 
JAMES H.KENDALL, - 


STABLISHED . 
1860. 












































































































































: Acknowledged to be the Best, as attested by Hundreds of Letters 
: from parties having them in use, on file in our office. 
CONTRACT FOR THE COMPLETE EQUIPMENT OF : 27k eee! 
ICE MAKING 28 COLD STORAGE PLANTS. : CATALOGUES FREE ON APPLICATION. 


LANSING - IRON #& ENGINE-WORKS 


LANSING, ANICH. mn 

MANUFACTURERS OF va 
COMPOUND ; 
CONDENSING a 
Poe) It eer Le 
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CORRESPONDENCE SOLICITED 


LER SHEET IKON TANK WORK 


For Ice Makers and Cold Storage Plants a Specialty. 


. ICE SAND a 


ATTENTION, ou on 


Alexandria Improved 
|_ Jumbo Separator .. 


300 
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HE ALEXANDRIA IMPROVED JUMBO SEPARATOR has the largest capacity 
T of any machine in the world, with this size bowl, viz. : 15. With a speed 
of 6,500 revolutions per minute it will separate 2, 500 to 3,000 lbs. per 
Two horse power will run it. We guarantee this machine in every 
respect; material, workmanship and Separation of cream perfect. The 
bowl of this separator is forged from steel made especially for this ma- 
chine. If you need a large separator, call on us. We control the Nelson 
& Peterson and the Stephens Patent for the U.S. of the Alexandria and 
Jumbo Separators. 


DAVIS & RANKIN BLDG. AND MFG. CO. 
240 TO 254 WEST LAKE STREET, CHICAGO. 


hour. 







Practical, not Theoretical . . Over 15,000in daily use. 


ON THE MARKET SINCE 1884. 


Did You Ever stop 


to think what 

it means 

to have the water 
carried uniformly 
at 

the proper level ? 


IT MEANS 
safety, 

saving of fuel, 
steady power, 
and 

more of it, 








no leaky tubes, 
no burned boilers, 
no stoppage 








for repairs. 


Ae 

of 

| which 

ALL BOILER YOU CAN 


secure 
| SPECIFICATIONS. 


expensive 








| INCLUDE THEM IN 


for 
merely 
nominal cost, 


BY USING 


The Reliance Saiety. Water Golumns, 


THE RELIANCE GAUGE CO. 


101 EUCLID AVE., CLEVELAND, oO. 


Send for Pri 


Por § 


8 List. 


Sale Everywhere. 


REFRIGERATION 
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22 EDSON See 


AMMONIA RECORDERS 


For Recording ‘‘Head"’ and Back’ Pressures, 


Endorsed and 
Recommended 


De La Vergne 
Refrigerating 
Machine Co. 


As being indispensable 
in enabling the owner 
of an ice plant to keep 
the same in hand, and 
giving him thorough 
control over it. 


I REFER 


To the following patrons: 


Lion Brewery ....... New York 
Jacob wlll atatopey ke New York 
A. Hupfel’s Son... New York 
Consumers’ Bg. Co. Ltd., New York 


Long Island Browery. . . Brooklyn 

J. & P. Baltz Bry. Co., Philadelphia 

Wm. J. Lemp St. Louis 

Win. Peter Bg. Co.,Weehawken,N.J. 

Diamond Ice Go. Wilmington, Del. 

Fred Miller Brg. Co. . . Milwaukee 
Etc. Ete. 





Address Sole Manufacturer, 


JARVis B, EDSON 


87 Liberty St. 


NEW YORK CITY. 


UNP. ..- REGULATORS 


RESSURE 
<< 


UR Steam Pump Pressure Regu- 
lator has a pressure chamber 
which is entirely separate from 

all working parts of the valve, so that 
any liquid may be kept automatically 
at a certain pressure in the delivery pipe. 
We also manufacture other steam regu- 
lating devices . 





dd 
BOSTON, 


Mason Reguiator Go. &°ss: 


SRT CC SSC OSCR OSC SS REE R ESSERE RECESS EERE SSCS SEES EEE 


B. F. GOODRICH CO. 


AKRON RUBBER WORKS, 
AKRON, OHIO. 





aU et ee 





MANUFACTURERS 
OF 


MecnANIcAL RuBBER Goops 


HOSE ©F HIGH QUALITY 


RN A> 
KE 


Rubber Rings for Ice Machines of all Kinds, 
Belting, Valves, Etc. 


FOR 
ICE FACTORIES 
ARB COLD STORAGES 


i SPECIALTIES TO ORDER. Samples and Prices upon Ap; 
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2 AI Wrought ‘Tron Col COILS an | Continuous _ Leng “tengns = a eal Seas : 











































































































































Office. ae ECtOry 
Eee 13 and Magnolia Sts, 














es amanci 


eeeeee MANUFACTURERS OF..... 


VALVES AND GATES FOR WATER, GAS, STEAM, 
AGID, OIL, AMMONIA, ETG. 


gos A TEREIRESH DRANG 


VALVES FOR REFRIGERATING, COLD STORAGE, 
ICE MAKING MACHINERY, ETC. 
We make the best V Ae for Ammonia Heavy Pressure in 
the market. The two illustrations here represent Ammonia 
Valves that are giving universal satisfaction. 


“a.w'ovosenvy) 
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General Office and Works, Treasurer's Office, 


INDIAN ORCHARD, 72 Kilby and 112 Milk Sts. 
MASS BOSTON, MASS. 


$$ TH E———— 


‘HOPPES’ 


Live Steam Feed-Water 


PURIFIER 


Is especially adapted to ICE MAKING PLANTS, as 
pure water is essential to insure a good quality of ICE. 
The use of the HOPPES PURIFIER will insure you 
pure water, by removing all of the impurities therefrom, 
at the same time keeping your boilers clean and free from 
scale without the use of boiler compounds or scale solvents. 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































WEES 
HOPPES LIVE STEAM PURIFIER. 


CATALOGUES, ESTIMATES, SPECIFICATIONS, ETC., CHEERFULLY FURNISHED. 


THE HOPPES MFG. CO., SPRINGFIELD, O. 


Ee emewaANt sO GET THE PULL BENEFIT 
OF YOUR EXHAUST STEAM, 
INVESTIGATE THE 


‘HOPPES’ 


Exhaust Steam Feed-Water 


HEATER 







































































































































































HOPPES EXHAUST HEATER 
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THE HAR Ro PIPE BENDING CO. tine. 


WORKS, S. E. CORNER HERR STREET 


AND PENNSYLVANIA CANAL, _ FAARRISBURG, PA. 


COILS ax» BENDS 


ee Saag For Yoo Making 
pe icone mS and Reirigerating 


CHEMICAL WORKS, FEED-WATER HEATERS, 




















BLAST FURNACES, EVAPORATING LIQUIDS, 











AMMONIA MACHINES, SOAP WORKS, ETC, 




















—_——_— 




















IRREGULAR PIPE BENDING A SPECIALTY 
































AMMONIA BOTTLE. 


AMMONIA. BOTTLES. OR. FLASKS. WITH. WELDED. HEADS 


STRAIGHT OR CONCAVE 








_ 











*= SAMSON STEAM FORGE C* 


Orrice ano womns Sacramento and Garroll Aves., 
MANUFACTURERS OF (ELL GeAt ar 


WROUGHT IRON COILS 


FORTICE AND REFRIGERATING 
VMAGHINES Sear. 


AND FOR ALL OTHER PURPOSES 








t out and a new one welded in by gia: str olty, ree weld ma nae a electr nf | 
: PI 





* = J _ a = 
ae J —_ Z \\ - 
These Coils are tested under water with aa re = rd aga | 
eaks. A steel ball is passed through ea ch sho Ww x thi ut its ea has not } = - 7 _— —_____— $$ _4 
been reduced in bending and welding, and ie eo ak disc ed the —_— | — = = — : NM 
eu 
never | Se }||_—__ ______u____H_H_HHHk_4H — — _ 
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ES D. CARDELL. nero HOPKINS. 


JAS. D. CARDELL & CO. 
Le ene 














































































































































































































BENDING @ 
Of Large Sizes 
Pipe a phecauy 









































































































































































































































SEND FOR EQUINE 

























































































Brine and 

Gondenser 

Tanks, 
Ammonia 
Bottles, 
Ammonia 
Valves, 
Flanges, 



















































































































































































































































































































































































































































































































































































































THE SEE Pie | BEA (COMPANY 


HARRISON, N. J. 


ARE NOW PREPARED TO FILL ORDERS FOR 





alee.) 135% RORRRRIWA 
JIN SVE NG iy OX Ale The work is done by the THOMSON ELECTRIC 


Ione LAR SHAPES WELDING AND HEATING” PROCESSES, thus giving 


greatly superior results to any of the old methods. 


ost OF ANY SIZE AND LENGTH 2 


_ —3SXGRSSaRE NO BURNT OR 
No injury from over-heating. Welds and DEteEGLIVE Vile De 


Bends as sound as the rest of the pipe. All 


work promptly executed and guaranteed. _ NO Boo \ fos a 








nsooress ELECTRIC PIPE BENDING COMPANY, 


HARRISON, N. J. 
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COLUMBUS IRON WORKS Absorption Iee Machine 


IMPROVED 


Wins = 




















SUCCESSORS TO 


H. D. STRATTON & COQ, 













































































































































































Established 1853. 
Incorporated 1856. 


















































W.R. BROWN, President. 
W. COOK, Superintendent. 








Machines from 5 to 33 tons ca- 
pacity per 24 hours, or larger 
if desired. 


94 Machines Built 


andallin successful operation 





More Ice Making Machines sold 
in the South than by any other 
establishment. 














No expensive building required. 
No pressure on machine when 
stopped. 
oo 


muri i LLL e wi NI ZS | Hh | -—_|—- | | Hi Son geeks 
| | a A l} i Ma Il Send for pricelistand illustrated 
—— i ig e i 3 WAN - ] a} circular with location of ma- 

a i A NN | Bl : 


ue = 
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doe 

















































































































































































































































































































! | This establishment was the first 
| | to turn outa perfect and com- 

i plete Ice Machine, and has 
| been in the business 21 years, 
| 






















to furnish the most reliable 


S 


li 
“ ye Z Mi 2 \ | = LE z iy ~~ ui ° S constantly manufacturing and 


sl / Vaal \ S MY improving, and are prepared 


AAA f and economical machine in the 
market. 


BY THE... COLUMBUS IRON WORKS CO. COLUMBUS, GA. 


BUFFALO - - - - 
REFRIGERATING 
MAGHINE GO. 


BUILDERS OF THE IMPROVED 


Bulfal0 loé 4 
Reltigerating 


MACHINE 


ee 







































































Full particulars, estimates, 
Ilustrated Circular, con- 
taining list of ma- 
hines in use, etc., 
furnished upon ap- 
plication. 


Buffalo, N.Y. 
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The Improved Pontitex-Wood Machine 


A MOST ECONOMICAL AND RELIABLE APPARATUS, 


































Adapted to all classes of 
Refrigeration, especially }}/|| 
where extremely low tem- ||| 
















































































peratures are required. 


ALSO FOR 


MAKING 
ICE | 


















































































































































UPWARDS OF 


AOO 


MACHINES IN OPERATION. 



































H. J. W. 8. COOKE, | BA 


Patentee. 
































































































































































































































































































































































































































































































































ESTIMATES FURNISHED. £= 
SEND FOR CIRCULARS. ff 


ISBELL-PORTER COMPANY, BUILDERS. 


oFFICES— 





245 BROADWAY, NEW YORK 46 BRIDGE STREET, NEWARK, N J. 


THE KRAUSCAH O"stanparo 


ne | eH | | i) Wl 
) aI 


Retrigeration Machine 


THEO. KRAUSCH, 
President. 


JOHN KRAUSCH, 
Secretary. 







reat | 

t 
i} 

| i 

Is original, horizontal, simple, strong, 

double acting, central, and is provided —— 

with the Corliss Valve Gear. Itis most 

economical in fuel, water and space. oe g Zi : 

Its refrigeration capacity is unsurpassed’ 7 7 AN 1 — Fic AAU rae 

Machines are in operation for 10 years Baa 

without need of repairs, but ordinary 

wear and tear. 

Our machines are guaranteed for 
years. Plants are erected for Packing 
Houses, Breweries, Oi! Refineries, Cold 
Storage, Market Houses, Butcher Shops. 
Hotels and Ice Making. 











PRICES ARE MODERATE. 


ALL KINDS 


ARGHITEGTURAL PLANS 





FURNISHED. a SP 


THE THEO. KRAUSCH Co. 


{22 E. UTICA STREET, BUFFALO, NEW YORK. 
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THE PONTIFEX ICE MACHINE COMPANY, 


ROBERT HEWITT, President, 512 West Street, NEW YORK CITY, 


ARE PREPARED TO CONTRACT FOR 


Ice and Refrigerating Plants of any magnitude, under the Reece, Stanley, Pontifex-Wood and Hendrick systems 
Refrigerant, Aqua Ammonia) as constructed under special arrangement with this Company by 


THE HENDRIGK MANUFAGTURING GOMPANY, LIMITED, GARBONDALE, PA. 


The PONTIFEX-HENDRICK Ice and Refrigerating Machine is the result of more than fifteen years’ experience in such work on the part of 





Messrs. Pontifex and Wood, Farrington Works, London, the original builders of the machine in Great Britain and its Colonies, and of the Pontifex Ice 
Machine Company, American builders, who have somewhat modified the machine to better adapt it for American refrigerating practice. A Simple, 
Strong, Durable, Reliable, Economical and Efficient Machine, particul irly adapted for low temperature work, such as the refrigeration of 
Paraffine Works, Oil Refineries, Freezing and Cold Storage Warehouses, Fish Freezing Houses, Chemical Works, etc. In successful use in 47 Tee 
Factories in tropical countries. Over 350 machines in successful operation in Freezing and Cold Storage Warehouses, Breweries, Distilleries, Wineries, 
Packing Houses, Abattoirs, Dressed Beef Houses and Markets, Dairies and Creameries, Butterine Factories, Yeast Factories, Chocolate and 
Candy Factories, Hotels and Restaurants, Paraffine and Cotton Seed Oil Refineries, Lard Refineries, Powder and Dynamite Mills. Machines built from 
2% to 100 tons daily refrigerating capacity. Machines guaranteed for material, workmanship and capacity under test. For descriptive circulars, 
references, detailed specifications, apply either to 

THE PONTIFEX IGE MAGHINE COMPANY, THE HENDRIGK MANUFAGTURING 6O., Ltd. 

OR 
512 West Street, NEW YORK. CARBONDALE, PA. 


ASEEE IGE MVACGMINEage ©! 


INDIANAPOLIS, IND. 


ADSOPDUON 166 and Reirigératind Machines 


For all purposes. Containing latest improvements, making REGULAR that which before was NOT regular. Our 15-ton Absorber 
contains over 6,000 square feet of absorbing surfaces, enabling the temperature of absorption to vary from 50 to 110 deg. Fahr. 
without affecting operations. One foundation for all machinery. Ice Plant all on one floor. Small water consumption. 
Economical in operation. Positive and continuous in results. We guarantee Production and Transparent Ice. We 
refer to Seymour Ice Co. (Ind.) having machine with latest improvements. 


USING EITHER LIVE OR EXHAUST STEAM, WITH NON-EXPLOSIVE RETORT. AUTOMATIG. 


Make your exhaust steam produce silver dollars by using it through our New Designed Machine with improvements for Refrigerat- 
ing, Cold Storage or Ice Making, from 50 lbs. to 3 tons. 


CIRCULARS AND ESTIMATES ON APPLICATION. 


= CASS 


REFRIGERATING MACHINE CO. 


= SOIL DH R's, OF 


lee Refrigerating [Tachines 


MANUFACTURERS OF 














‘ ror ICE MAKING 

} Full particulars, Estimates, Illustrated 

+ A 

Circular, ontaining list of machines in ~ ARTIFICIAL 

+ 

use, etc., furnished upon application. REFRIGERATING 
+ 


er 
> > >t + + + + + + +--+ -+ + ++ + + +++ + +++ 0+ -o + + ~~~ |00%) 
¥ aN, 





32a 


BUFPRATO, Nae 


AND 


DECEMBER, 1891.) 


JOHNSON, 





MCCARTHY 





G JOHNSON, 


MANUFACTURERS OF 





THE JOHNSON oe 
COMPOUND 


[\mmonia (ompressor 


ICE s REFRIGERATING 
MACHINES Seer 





. 


Office, Room 76, Worcester Block, 


PORTLAND, OREGON. 


PENNSYLVANIA IRON WORKS COMPANY, 


MANUFACTURERS OF. .... 


06 © RelPidérating Machines 


EMBODYING THE LATEST IMPROVEMENTS IN 
ABSORPTION MACHINES. 





Ice Machine 
References 


2k 


W. H. RAGAN, Thibodaux, La. 
HENRY COOK, Donaldsyille, La. 


GEO. & J. S PE Ce Kan- 
sas City, M 
LAUER BREWING CO., Reading, 


STEG MAIER & SON, Wilkes Barre, 





J. H. MICHENER & CO., Philadel- 
phia, Pa. 

EDSON BROS. Cold Storage, Phila- 
delphia, Pa. 

*¢GLADSTONE” 
Philadelphia, Pa, 

THOS. BRADLEY, Cold Storage, 
Philadelphia, Pa. 

FRAISSI & BLUM, Ice Manuf’rs, 
Houma, La. 


ACO 


APARTMENTS, 























AND MANY OTHERS, 





eceee 





SATISFAGTION AT LOWEST GOST GUARANTEED. 


Plans and estimates for plants erected ready for operation cheerfully 
given on application. 


Office and Works, 50th Street and Merion Avenue, 


PHILADELPHIA, PA, 
NEW YORK OFFICES, 9 anv 11 WALL STREET, 


REFRIGERATION 
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-- VULCAN 


es eucaks eee 








Refrigerating Machine 










































Enterprise Brewery, 

San Francisco: 
“The 25-ton Refrigerat- 
ing Machine has been 
running continuously 
since 1887, and has proy- 
ed economical and satis- 
‘f ( factory ineveryrespect” 
44 


Z| Hotel Del Monte, Mont’y: 


a ‘‘The Ice Machine now 

inoperation at Hotel Del 
Monte is and has been 
since its completion a 
very satisfactory plant. 
e take pleasure in cor- 
ally recommending 
this variety of machine 
to any one who may re- 
quire its use.” 


Hotel Rafael,San Rafael: 


“The ‘Vulean’ Ice and 
Refrigerating plant is 
in every 


aranteed. A model of 
od workmanship. The 
ice is clear,” 


South San Francisco 
Packing and Prov. Co.: 


“Tt gives us pleasure to 
state that the Refriger- 
ating plantfurnished by 
the Vulcan Iron Works 
for our packing house, 
in 188€, has been in op- 
eration since then, and 
= Shas given the best re- 

sults, to our complete 

=Satisfaction.” 


THE VULCAN IRON WORKS, 
ens? SAN FRANCISCO, CAL. 


Fremont Street, 


JAMES B. CRAFT, Prest. 
H. B. BIGELOW, Treas. 
GEORGE S. BARNUM, See’y. 


ES CAL aes 
REFRIGERATING MAGHINE 60. 


No. 15 Cortlandt Street, NEW YORK, 














FACTORY, ... MANUFACTURERS OF.... 
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Descriptive Circulars, Refere1 
*poaInbos st oanjgesoduray 


PUL ‘sosuOR_ 01018 ATY Plo 





Pcinticis MAGHINES 


FOR ICE MAKING PLANTS. 


208 ’, IGESA NDE REFRIGERATION out (DECEMBER, 1891. 


THE WESTERN ICE MACHINE CO. 3K 


OTTO HOFFMANN, PROPRIETOR. 


06 Rerriderabind Machinery 


FOR BREWERIES, PACKING HOUSES, ICE FACTORIES. Wy, 
COLD STORAGE PLANTS, MARKETS, CONFECTIONERS, ETC. 


IRGaTA NS 
ARS 






Every Pan Accessible While in HIS machine is the simplest, cheapest in first cost 
: i and after expense, is more easily handled than 
\lotion. | any other, and takes less room. Absolutely no 
A possibility of leaking Ammonia. Machines of any capacity 


The Most Cooling with the acs J from smallest to the largest. We would be pleased to 


make Estimates, and believe we can show you a saving 


in cooling your cellars. 


Least ixpense. 


~ WESTERN IcE MACHINE Co. 


Office, Room 605 Northern Office Building, Cor. La Salle and Lake Sts., 


See this space next issue for Illustration of Machine. Gi | G ia GO, | Ls Le 


ICE ® MACHINES 


(WINDHAUSEN’S SYSTEM.) 


AINSLIE, COCHRAN & CO. 


_________—LOUISVILLE, KY.—__-—_—_-- 


0 tne Prade ++ ++ 


PDD DD DDD IIRL Im 








































































































































































































































































































































































































We have recently secured the sole 
right to manufacture and sell Wrnp- 
HAUSEN’S CARBONIC ANHYDRIDE ICE AND 
REFRIGERATING MACHINES inthe United 




























































































States. These machines have gained 
a wide reputation on the continent for 
their simplicity, durability and eco- 


nomical running. They have been in- 

1 by the German government, an 
eighty ) ton machine having been 
placed in the powder works at Spandau. 
They are < » fast superseding other 
ystems in the prominent breweries of 
Germany, nearly 200 being in operation 
already. They are the only machines 
using carbonic anhydride, which has 


such a great range of expansion, pro- 





duces such intense cold, and is cheap, 


dorless and easily obtained The above cut represents the No. 2 Machine at the Terre Haute House, Terre Haute, Ind. 


WRITE TO US FOR FURTHER <e 
PARTICULARS - 


AINSLIE, GOGHRAN & GO. aK REFRIGERATING PLANTS 
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THEO. O.VILTER,Prest.& Supt 
ALBERT WALLBERVice Prest 
2 WM.O.VILTER, Secy &Treas 











FOR BREWERIES, PACKING HOUSES, 
CONFECTIONERIES, 


CALETA IE-UAKING PLANTS | 
Direct Expansion or Brine System—e>—e MILWAUKEE, WIS. 


leh hha ii ili itil itil iii tite eee eee CCCP EEE Cer rr eer rer errr 


Van Winkle Gin ® Machinery Go. srs, 











——-MANUFAGTURERS OF- 


Re avtomaric’ TCE MACHIN 


FOR ICE MAKING, COLD STORAGE PLANTS, BREWERIES, PACKERS, ETC. 


WRITE FOR ESTIMATES AND FURTHER INFORMATION. 


——VAN WINKLE GIN AND MACHINERY Co-—— 
OFFICE, 210 MARIETTA STREET, ATLANTA, GA. 


The. Am@riGan. 106. Machine. GOMPant 


REFRIGERATING # ‘ 
a KLINE AND WINKLER AUTOMATIC ICE MAKING MACHINE yn 


Simplicity of Gonstruction, 
Durability, 
Fificiencu, 
Economu. 
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—__ IGE-MAKING on 

~- REFRIGERATING 
PLANTS 


From One Ton to Two Hundred 
Tons daily capacity. 


Over 100 waseinss" 


vs licity of construction. Every part is simple and complete. is ex- 4. Our Patent Gas Condenser enables us to work with warmer water and less 
sedation vearliye rot at and can be readily oapieince and handled by water than any other machine, as the water is applied DIRECT on the hot pipe 
an engineer of ordinary intelligence. without waste or slop on the surroundings. A > 
2. The freezing process is completely automatic (WHICH NO OTHER FRHEZ 5. Wecan mako more ice orcoldair than any other machine, WITH THE 


ING SYSTEM POSSESSES), through the action of our patent evaporation press Se ees Det cori Experts have placed the difference in our favor 
a 
ee raven Velanvio working tne a SE ee ences 6. The Condensers and Freezers will not stop on account of sediment. They 






































































































































































































































































































































































































































































































































the other, and can be overhauled orreplaced without stopping the whole machine. 

3. That ice is manufactured from distilled water, which is free from disease- 
producing germs, such as abound in ice frozen onrivers and ponds, ischemically 
pure, and is infinitely preferable to the natural product. 


never require cleaning. They clean themselves while at work without sepa- 
rate attachment. Our freezing coils are so constructed that no pipe joint is used 
inside of the tank, and each coil is independent of the other. Each coil section 
can be ice uken Out while working without interference with the other sections. 


Company’s Offices, 35 Broadway, Rooms F2ae, (ances, New York. 


379 *, ICES 


BIUMUGr 
106 Maonine 
GOMpANy 


x CINCINNATI 
GIVier 


HE ABSORPTION MACHINE made 

by the Blymyer Ice Machine Co. 

is superior to any compression machine, 

either for refrigerating or ice making. 

These machines are radically different 

from all other absorption machines, and 
are in every way superior to them. 


BLYMYER ICE-MAKING MACHINES NOW IN OPERATION. 











No. Size. NAME. 

1 8 Ton, | Meridian Ice Mfg. Co......... 

1 10 ” Baton Rouge Ice Mfg. Co 

1 15 ” Evansville Ice and Cold Storage Co 

1 5 2 Ai. NEOTESI cc =< + che ceine rinse ehermace 

1 15 : Lookout Ice and Cold Storage Co.. 

1 10 iz Morris Tce. Gos. oo. deretasn sehen 

1 15 e Texarkana Ice Co 
1 30 ik Lookout Ice & Cld. Stor. Co. (2d Order) 
1 5 a Gadsden Ice: Cow. ccertsys tees 
1 6 “ Buemeld MCE COs. son weteeateee eee 

1 5 *" Decanir Lee Co ca... «sake teenie oar 

1 30 ee Crystar Dee' Cai. tas. cctete eis aie oe 

1 3 " Denton Ice Co...... sets <a 

1 5 2 Van Buren Ice and Coal Co......... 

1 5 oe Biloxi Artesian Ice Mfg. Co........ 
1 25 e Hutchinson Ice’ Mf. Cole. : 22.0. 

1 12 © Parkersbtre ice Cola; caches 

1 30 i Union: Tce: Coss eoana toe cee oe 

1 3 i Dominick & Karston................ 

1 3 : DeCoppet Icé' Cours... heme eet 

1 35 ‘ Evansv’le Ice & Cld.Stor.Co.(2d Order) 

1 2 Van Horn & Chambers......... “Be 

1 4 Jonn-C. Webb: 9. 22.20 a6 .tag eee eee 

1 12 te Huntington Ice and Storage Co.... 

1 15 e Corryville Artificial Ice Co......... 

1 3 3 Tupelo Ice Co..... 

1 30 a Wheeling Ice and Storage. Coe 
* 10 ys Ft. Payne Ice and Cold Storage Co. 
*1 TO 2 ee Coronado Beach Co, (Hotel del Coronado) 
*] 1 Walter Aiken (Hamilton Hotel).... 
1 20 ‘ Decatur Cold Storage and Ice Co... 
*] 12 : Marietta Ice'Co'y. 2.2 as, aon 
*] 35 a Dayton Ice Mfg, & Cold Storage Co 
I 30 A Zanesville Artificial Ice Co.. 

*] 35 Evansv’le Ice & Cld.Stor.Co. (3d Order) 
rl 3 Connolly & Curtis....... 

*} 5 , Lebanon Artificial Ice Co.... 

*] 5 Cynthiana Elec. Light & Power Co 
*] 5 Grenada Cream’y,Cld.Stor.&Ice.Co 
*] 15 Washington Ice Co ...c. va 
*] 30 Wheeling Ice & Storage Co.(2d 0rder) 
*] 32 Consumers Ice Co..... rian 
*] 15 Shelbyville Artificial Ice ‘Co. ase sien 
a | 30 


Pueblo DistilledWater Ice and Cold 
Storage Co.. a Rete aiemies 
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-BLYMYER ICE- MAKING MACHINES NOW LJ OPERATION. 









ADDRESS. No. | Size. | NAME. ADDRESS. 
Meridian, Miss. *1 15: Pons) Skimner/& Olson... cies cece ...-| Topeka, Kan. 
Baton Rouge, La. *] 35 ” | Fort Wayne Artificial Ice Co....... Fort Wayne, Ind. 
Evansville, Ind. | *] 35 ” | Evansv’le Ice & Cd.Stor.Co. (4th Order) Evansville, Ind. 
Jeanerette, La. *1 55 2 Dayton Ice Mfg.&Cd.Sto.Co.(2d Order) Dayton, O. 
Chattanooga, Tenn, *1 15 7 | Ashland Artificial Ice Conc. .2 <2. Ashland, Ky. 
Jackson, Miss. | *] 50 ” | Corryville Artiticial Ice Co. (2d Order) Cincinnati, O. 
Texarkana, Tex. **] 8 a || Gibson Houses s. . pede sc aconscasinaines Cincinnati, O. 
Chattanooga, Tenn. **] 10 wy | ‘Palace: Hotel isseac.. chiens semen San Francisco, Cal. 
Gadsden, Ala. 7] 30 = | The:People’s Lce:Coun oma sanan ese Birmingham, Ala, 
Sheffield, Ala. *k] 35 » Citizeribice 'Co7. onus. ne aoceernens Los Angeles, Cal. 
Decatur, Ala. i | 20 rf Civil Ge White ss seacoast. ene Colorado Spr’gs,Col. 
Wichita, Kan. wR] 30 z Pueblo D.W. Ice & Cd.S.Co. (2d Order) Pueblo, Col. 
Denton, Tex. ee] 60 de Colorado Ice and Storage Co....... Denver, Col. 

Van Buren, Ark. allt 25 & Hoe COnnelie cart snicee cma neers oete Tampa, Fla. 
3iloxi, Miss. 1 5 4 Mr. H. G. Meumann | Bessemer, Ala. 
Hutchinson, Kan, He] 20 2 Consumers Ice Co..... a eitte Fr atalalesietas Vicksburg, Miss. 
Parkersburg, W.Va. wer 35 z Artificial Ice and Storage Co....... Canton, O. 
Denver, Col. ee] 12% ” Prigid Tce: Mig Cori... usc «ses Joplin, Mo, 

West Point, Miss, RL 30 2 i Cryatal Ice: Coes. has. cece acer .. Albuquerque, N. M, 
Somerset, Ky. *eY] 15 a Meridian Ice Co, (2d Order)......... Meridian, Miss. 
Evansville, Ind. +**] 2 2 Day ton ice: Cow onssaa- <enrdeicee nes . Dayton, Tenn, 
Lebanon, Ohio. *] 15 oa Decatur Ice Co. (2d Order).......... Decatur, Ala. 
Demopolis, Ala. #7] 12% ” The Ruddick Artificial Ice Co Columbus, Ind. 
Huntington,W.Va. wey 10 y Mx-tAdogset irathive sss o-uiee te New Iberia, La. 





Cincinnati, Ohio. ¥**] 55 2, The Crystal Ice Mfg. & Cd. Sto. Co, Columbus, O. 


Tupelo, Miss. FY 32 ” | Consumers Ice Co. (2d Order).. San Francisco, Cal. 
Wheeling, W.Va. mel 15 e Peru Ice and Cold Storage Comet Peru, Ind. 
Ft. Payne, Ala. **] 55 2 The Crystal Ice Mfg. and Cd. Stor. Co, (2d Order)}; Columbus, O. 
San Diego, Cal. *e] 30 Lafayette Artificial Ice Co......... | Lafayette, Ind. 
Hamilton, Bermuda #1] 50 ne R. T. McDonald & Judah Hart..... | New Orleans, La. 
Decatur, I11. RY 12 3 John Hoey (Hollywood Hotel)...... | Long Branch, N. J. 
Marietta, O. **] 15 mB Bridgeport Electric and Ice Co..... Bridgeport, Ala. 
Dayton, O. **] 5 % Meischman & Con ct Penk vices ecu Cincinnati, O, 

| Zanesville, O. nian: aia, aicvayate,o Mio donee apie ies oan scl eee JE ea 
Wvansville, Tide 9 Wi Wyss ce] 5 scoacceeccscies. |v, store Qlatanesetoin ty wre eik¥e"ueAlei oes ayant armen were? le elie Shed Inne elena ee ease 
Columbus; MiS6s 27 dle ocd sce ein Sac, icse fis essere eo rele rel ole’s cere lore olen c/n 0s Re TST IG Te a EMOTE rans ace ec 
Lebations Kiyo mil hile: sci |occ. cdscicks | ccmiee an ei tanemcierds tecehine hehe ere 
Cynthiana Ry dil vee one |'eec a a aisate.crae {los a1 snyaracoteis:'yiaseracw 618s Paynsainvalove ie wicstoee ae a i ccteraee a lati a 
Grenada, Missed ics cc sdhistacea aecsiatereas)] ove ate gee am aperocdinee She Lae ielerarets aks Saye alter ce | Mc ae 
Washington, Undies yi 0 bs oo chs cae. ew cteoecn'c|'am eatteral scoala sive Wrast Sia tietg's Pera Riana, ee ceutical 


W. Beeline Wie V ae Bl a Mecca cree eee ae a Nlarereeee eralatche aicteture iets exe ore lee eee 
San Francisco, Cal. . 
Shelbyville, Ind, * These machines were erected in 1890. 

** These machines were erected in season 1891, 
Pueblo Col, . 


BLYMYER REFRIGERATING MACHINES NOW IN 





OPERATION. 
s|& NAME. | Address. 
Ton 


New Orleans. 
Toledo. 
Cincinnati. 
Savannah. 
Dayton 
Youngstown, 
Defiance. 
| Buffalo. 
Cincinnati. 


2) 50 Louisiana Brewing Co..... 
1| 40)'Toledo Br'g & Malt’g Co.. 
1, 40; Hudepoh!l & Kotte (Brew'y) 
1 50 Savannah Brewing Co..... 
1 %5)Schantz & Schwind (Bry 
1 15 John Smith’s Sons(Brew'y) 
1 12,Christ Diehl (Brewery) ... 
1 12,;Genessee Oil Works. ‘ 

1, 12\S. Davis, Jr.,& Co.(Pack’rs) 
1 SO) Occidental Packing & Pro- 

vision Co, 


ee Lincoln, 
1) 15|Thos. McF adden, TriCd.St. 


| Pittsburgh. 


1 15,Grocers’ Supply Co.(Cd.St)., Pittsburgh. 
a} *1 40, Adolph Coors (Golden Br’y) Golden. 
*1 20 F. Conrad (Brewery) Anaheim. 


*1 25 The Sachs-Prudens Ale Co. Dayton. 


* These machines were erected in 1890, 
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OUUTHERN IOE MAGHINE 60. 


SOLE OWNERS AND MANUFACTURERS OF 





-- - The Latest Improved Absorption - - - 


ICE AND REFRIGERATING MACHINE. 
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., THE SOUTHERN .. 


The SOUTHERN ICE AND REFRIGERATING MACHINE is one of the best and has been 
acknowledged by the most experienced ice manufacturers to work more economical and 
produce ice cheaper and of a better quality than any other machine on the market to-day. 











oi ALL MAGHINES NOW IN OPERATION ARE GIVING PERFEGT SATISFACTION. pole 


FOR ESTIMATES AND. SOUTHERN ICE MACHINE CoO. 


FURTHER PARTICULARS 


ADDRESS THE + CHATTANOOGA, TENN. 
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H. J. Kress’ U. $, A, Giroulating System of Ammonia 


PATENTED SEPTEMBER Q, 1890. 


The results achieved by this system, both for brine cooling and ice making, are unexcelled. It ensures dry gas to the pump and abundance of feed to the expan- 
sion pipes, therefore economy in piping, economy in ammonia and economy in space. It is simple and easily operated, and saves time, money and worry. 
IN ORDERING MACHINES SPECIFY THE U. S. A. CIRCULATING SYSTEM. 
During last year it was introduced with great success in the following establishments: Charles W. Street ,Packing House, Baltimore, Md,; Washington Abattoir 
Co., Bennings, D. C.; New Abattoir, Philadelphia Stock Yards, Philadelphia, Pa.; Wilmington Abattoir and Co.d Storage Co., Wilmington, Del, ‘Lhese plants were 
erected by Mr. J. C. Mustard, of 1818 N. lith St., Philadelphia, Pa. ~ 
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This system is suitable for all makes of Compression Machines. It secures ample feed to the expansion pipes and a regular flow of dry ges to the compressors, 
which thereby are enabled to do more and better work. 


SOME OF THE ADVANTACES ARE: Reduced number of valves, reduced pipe surface, reduced first cost, reduced consumption of ammonia, 
reduced attendance, reduced space, reduced wear and tear, reduced bills, increased refrigerating effect, increased certainty of Operation, increased life of machinery, 
increased satisfaction, increased balance sheet. For full particulars address 


H. J. KREBS, M. E.. WLMINGTON, DEL. 


(Gee rageps ar ARD, Be sana Street, Philadelphia, Pa. 


BUILDER, OF eee 


ICE MAKING* REFRIGERATING MACHINES 





DURING LAST YEAR 1 HAVE ERECTED THE FOLLOWING PLANTS: 


“. REFRIGERATING . MACHINES .’. 





N. Autle, Pork Packer, - ° : - . : - Washington, D.C, Big Elk Dairy, - : = - : : : - - - Oxford, Pa. 
C. Spuck, Sausage Maker, - : - - - : Baltimore, Md. West Chester Dairy, - - : - - - - West Chester, Pa. 
David Eichner, Pork Packer, - = ws - - Ss SJaltimore, Md. Chas. W. Street, Packing House, - - - - Baltimore, Md. 
J.P.C, Hansen, | ork Packer, oe - - - - 3altimore, Md. Washington Abattoir Co., - : - - : - - Bennings, D.C. 
Jos. J. Martin, Br andy wine Dairies, - . - - - Cossart, Pa. Wilmington Abattoir and Cold Storage Co,, - - Wilmington, Del. 
R. \ . Downing, Wallingford Dairy, - - - - Wallingford, Pa. New Abattoir, Philadelphia Stock Yards, - - Philadelphia, Pa. 
H.B.& E. A. Pugh, Dairy, 2 - - . = x - - Oxford, Pa. 

. . 

y oi ereeee GLA ke 
J. S, Bell & Sons, Ice Factory, = ew ok Norfolk, Va. SuffoliIceCo., (ube as) =) ee = = eee ee OTTO a 






The last named plant | am now about starting, having changed it from absorption 
to compression. A number of above plants are fitted with the U.S. A. Circulating Ce) ° ° ’ 
System, which for efficiency, economy and simplicity cannot be surpassed. My I 


7 
long experience in the ice and refrigerating trade enables me to select the best, and © 
| take especial pride in furnishing high grade machinery at moderate cost. CORRESPONDENCE SOLICITED, 


1818 North 17th St., Philadelphia, Pa, 


Ow 
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OR several years past we have been 
f) engaged in building Consolidated 
Ice Machines, and many of the 
very best running in the United States, 
at the present time, are of our manu- 
facture. Since the original Company 
have failed, we have concluded to con- 
tinue this business, and hereafter will 
manufacture, to order, any kind or 
style of a Consolidated Ice Machine 
desired. We will also contract for 
complete plants, and will put in either 
direct or brine circulation, as may be 
desired. We make a specialty of fur- 
nishing duplicate parts, and keep them 
always in stock, and can furnish on 
short orders any detail of these ma- 
chines. We manufacture special steel 
valves and white metal rings designed 
especially for ammonia work. 

We guarantee protection against any 
and all claims or pretended claims for 
patents on these machines. 

These machines are known through- 
out the United States for the excellence 
of their construction, and their superi- 
ority to all others in use. They need 
no better recommendation than their 
own work. All the material and work- 


manship on them is of the finest quality. 
We have the original drawings and patterns in our possession, and can furnish a better machine for less money than can be built 


elsewhere. We also manufacture and keep on hand to supply the trade the finest steel fittings and steel valves made in the 
world, designed especially for ammonia work, and will be pleased to quote prices to purchasers. 
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NOTE —It has come to our knowledge that parties owning or claiming to own a bogus patent, issued to one James Boyle in 
1876, for an ammonia compressor, have been putting in circulation notices that the pumps used on the Consolidated Refrigerating 
Machines is an infringement on said patent, and that they will bring suit against any one using them; therefore we hereby 
guarantee to all persons purchasing one of our machines protection against said fraudulent claims, and request all persons 
receiving one of such notices to forward the same to us, with a statement setting forth whether they have been influenced not to 


buy a Consolidated Machine thereby. We also give the parties setting up these claims public notice that we will bring suit 


against them for damage to our business by them, by misrepresentation and fraud. 


JOHN FEATHERSTONE'S SONS, 


2436 Front Street, Corner North Halsted, 
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% ahee ry" ® 
leew Refrigerating Machine 


....MANUFACTURED BY.... 


WHITEHILL ENGINE®PICTET ICE MACHINE Co. 


wD 
SJ 
On 









NEW YORK BOARD OF FIRE UNDERWRITERS, 
BUREAU OF SURVEYS 


JAMES HARRISON, Supt. 
Q 2) Boreel Building, 115 Broadway, Room 37. 
NEW YORK, January 24, 1891. 
3O THE PICTET ARTIFICIAL ICE CO. (Limited), New York: 


Dear Sirs: Your favor of the 22d inst. is at hand. In reply, the ex- 
amination of Our expert and his subsequent report were convincing that 
the article known as Anhydrous Sulphurous Oxide is a safe article for 


storage or shipment, its tendency being to extinguish rather than to 
cause fire. Yours truly, JAMES HARRISON, Supt. 


WE DO NOT USE AMMONIA. 


Pictet Machines use Anhydrous Sulphurous Oxide, a 
chemical noted for its low working pressure, is of itself a lubri- 





cant, and does not injure any of the metals ; its low pressure is 
a guarantee against explosion, 
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Working Pressure irom 50 t0 75 IDS. 


i We guarantee GREATER ECONOMY OF FUEL, doing the same ae 


amount of work with less coal than any machine in the market. 


FOR LIST OF REFERENCES AND FURTHER PARTICULARS, ADDRESS 


WHITEHILL ENGINE#? PICTET ICE MACHINE CO. 


WORKS: NEWBURGH, N. Y. 


New York Office, 21 Cortlandt St., Room 6. 


376 “, ICE .. AND .. REFRIGERATION .. (DECEMBER, 1891. 


FRICK €COMPAW ss 


- ae = = ENGINE DRS gee as 


WAYNESBORO, Fees Se ee PA., U. S. A. 


























INCORPORATED 1885, 


SB, JOSEPH PRICE, President. 
SAMUEL HOEFLICH, Vice-Pres. 
li. B. STRICKLER, Treasurer. 
EZRA FRICK, Secretary. 
EDGAR PENNEY, M. E., Gen, Sup. 


ESTABLISHED 1853. 





MAIN WORKS AND GENERAL OFFICES: WAYNESBORO, PA. 


CAPITAL, = = = - = $1,000,000. 
MANUFACTURERS OF THE 


ECE SE 


166 MakingRetrigerating Machines. 


> 


ate 







A Few References: 


BREWERI ES - Refrigerating. 


A 
=| zl 


WE BUILD THE 


mn 


Tons. 

Phoenix Brg. Co., Baltimore, Md......... 7 LARGEST 
Gipps Brg. Co., Beprle dlliti.-- ose sumac: 50 
Sprattler & Mennell, Paterson, N. J.. 32 AND MOS” 
Herman Lackman, Cincinnati. an cea 5 
Henry Fink, Harrisburg, P Be Sa on iatia aS sca 32 
Sebustiun Helldorfer, Baltimore, Md. .... 32 SUCCESSFUL 
Frank Reisch & Bros., Springfie’d, Ill.... 50 
Jos. Stein & Co., L ouisville, Ky. aces, ae 
Meyer & Reidlin, Covington, Ky... on ae MACHINES 
Parkersburg Brg. Co., Parkersburg, W.Va. 2 
Bellevue Bre. Co., Cincinnati, O........... 50 EVER 
Cumberland Brg. ‘Co. oa Cumberland, Md. 27 
D. Lutz & Son, Allegheny, Pa... 50 MADE IN THIS 
Herman Lackman, Cincinnati (2d order)... 80 .—— (ss SC I 

OR ANY 


PACKING AND COLD STORAGE, 


J.C. Shafer & Co., Baltimore 
G, Cassard & Sons, Baltimore 


OTHER COUNTRY. 





Baltimore City Storage Co., Baltimore .... 32 

Armour Packing Co., Kunst A OILY 2. wns 100 “9, 
Shallcross & Son, Coatesville, Pa...... 15 a 
Washington Market Co., Washington, D.C. 32 + 


Armour Pekg, Co. , Kansas City (: 2d order)..150 
Francis Whittaker & Sons, eee Kas..150 
Emil Winters, Pittsburgh, Pa aS eee 
Frank Seifrid, Louisville, Ky. Zz 
Chicago P. acking & Provision Co. .c ‘hic ago 150 
Chicago Packing & Provision Co., Chicago 


(HECONG OFOEN)® 9.5.5. catinesceisae cine e's an 150 
Steelton Store Co., Steelton, Pa........... 10 
Pittsb’gh Meat Supply Co., Allegheny, Pa. 50 
J. Vogie:& Son, Cincinnati. .........2..<5. 50 
John C, Hately, Chicago ............ 65 


G Il, Hammond & Co,, Hammond, Ind. 150 
G.H. Hammond & Co., Omaha, Neb.... .15 

Calumet Canning Co., Hammond, Ind..... 
West Chester Cd. Stor. Co.,W. Chester, Pa. 
Chautauqua Lake Ice Co., Pittsburgh, Pa. 20 


ICE FACTORIES. | 






















, ‘Tons. g Z 5 = = 6 } | Hi a 
F. L. Ellis & Co., Hopkinsville, Ky....... 10 ZA Seeee EM = f = Cr = 
Consumer Ice Co., New Orleans, La....... 100 ANE ie hh ili We \ it ul : 
Litule Rock Ice Co., Little Rock, Ark. .... 35 | Ps 
Owensboro Ice & Cd. Stor. Co., O’sb’o, Ky 20 S a 
W. 8. Lurton, Jacksonville, Il............ 15 ' 
Pulaski Ice Co., Pulaski, Tenn............ 5 : 
Armour Packing Co., Kuneas City ........ 75 ua FEAL 
Ewivg & Beall, Uniontown, Pa.. .... . Ls ; 
S. W. Hill, ae a S atpdiee Is Hii 
Chautauqua Lake Ice Co., P ittsburgh..... 40 | 
Chautauqua Lake Ice Co,, Pittsburgh (2d i, 


GOO iiss cee Pkiis cheer aeat ede dscabemea 
West ¢ hester Ice C oO. . West ( hester, 
Steelton Store Co., Steelton, Pa 









Ii () 








0} 
haetinanat ; ‘ ) ' > x7, i i) i | a 
Parkersburg Brg. Co., Parkersburg,W.Va,  ¢ = = = iin ml x 
Cumberland Brg. Co., Cumberland, Md... Ss —— sea aH NI - - “= 
Hagerstown Ice Co., Hagerstown, Md..... 20 a —— ‘i : Co 






Alberto Malo, City of Mexico, Mex........ 25 = ——— iil 


Germantown Ice Co, ermantown, Pa, 20 = — 


inna ci ii no 
Bryn Mawr Hotel ¢ O., Bry n Mawr, Pa.. i 20 > a 
Geo, 8. Sexton & Co., Wytheville, Va 5 


——SSSVW 
Cambridge Ice Co,, Cambridge, Md... 1... 10 150-Ton Machine. Weight, 193,250 Pounds. 
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FRICK COMPANY, ENGINEERS, 

















A GENUINE CORLISS ENGINE WITH ALL THE LATEST IMPROVEMENTS. 


“EGLIPSB” GORLISS TANDEM GOMPOUND GONDENSING ENGINE 


SS UP TO 3080 HORSE POWERS 








We have complete line of patterns and build Corliss Horizontal Stationary Engines, Corliss Vertical Engines, Condensing or Non- 
Condensing, Single or in Pairs. Corliss Compound Engines, Tandem or Cross Compound. Corliss Engines for any service, 40 to 
3000 horse power, in a single engine. 

SPECIAL NOTICE.—With our Corliss Engine we contract for fitting up complete the entire Steam Plants, including Steam 
Boiler, Feed Water Heater, Feed Pumns, Piping, Shafting, and all the appurtenances and belongings peculiar to a first-class job. 


SEND FOR SPECIAL PAMPHLET AND LIST 
OF REFERENGES OF CORLISS ENGINES: 





1000 HORSE POWER “EGLIPSE” PLAIN GORLISS ENGINE. 


d/ 
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THE WILSON-SNYDER MEG. CO. 


MANUFACTURERS OF AUGUST SNYDER’S PATENT 


106 and RelPidératind Machine 


Ye SPECIALLY DESIGNED TO.MEET, THE DEMANDS OR MICE NARERS K 
“ay AND REFRIGERATION IN ALL ITS APPLICATIONS 





INTERIOR VIEW OF WORKS OF THE WILSON-SNYDER MEG. CO. 


OPO Oe OR ee SOOO OPO G IDI IDLO DSL ADEA DESDE ID SDAP AD DESO AD: HDL IO DESO DOS ISOS OPS, OOS OS OR SOS OSC OOS COCO SO. 





nee ee eee. 


WO styles of these machines are built: One, single acting compressor, with duplex condensers and brine tanks; the other, 

duplex compressor, condensers and brine tanks. The special advantages of this machine over all others are as follows: 

In either the single or duplex machine, either one of the brine tanks or condensers getting out of order, or anything happy 

ing to necessitate repair, the system of valves is so arranged as to allow using but one condenser or one brine tank, and the 

machine is ee running with the disabled part as though nothing had happened, while the disabled brine tank or condenser is 
being dismantled and repaired. Write for list of machines in operation, references, prices, etc. 
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ramon PUMPING MACHINERY 


Including AIR PUMPS, BRINE PUMPS, HOT AND GOLD WATER PUMPS, 
BOILER FEED PUMPS, TANK PUMPS, Etc. 








Ammonia Valves, Pipe Goils and Pipe Fittings 


==PITTSBURGA, Rat 





